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Tue data upon which this report is based were gathered by the five authors 
while on assignment by the Professional Service Division of the Office of 
The Surgeon General of the Army. The regular staffs of the four 
hospitals § in which the observations were made were generous in their 
assistance. The opportunities for clinical studies at Camp Polk, Louisiana, 
were unusual owing to the size of the epidemic and to the number of patients 
( with severe hepatitis. Furthermore, hepatitis at Camp Polk was the result 

of the use of only one lot of yellow fever vaccine, number 369. This highly 
icterogenic vaccine had been injected during a brief period. Therefore, the 
quantitative data presented here have been chosen solely from the Camp 
Polk material. 

In this report we shall first describe briefly some of the general features 
of hepatitis as observed in the large number of patients during the epidemic 
and then present a detailed report of a more intensive study of a few of the 
most severely ill patients. 

The onset of the epidemic at Camp Polk was indicated by a sharp increase 
in hospital admissions of jaundiced soldiers during the first week in May, 
1942. The peak of the admission rate was reached during the week of June 
20. The end of the epidemic was indefinite, but the admission rate of 
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jaundiced patients had fallen to such a low level by the first week in Sep- 
tember as to require statistical analysis to determine whether cases of 
hepatitis occurring at this time were related to vaccination. Our observa- 
tions were begun on June 1 and ended on September 12. Between May 1 
and September 12, 1942, the number of patients admitted to the Station Hos- 
pital with hepatitis was 4083 and there were 14 deaths. All the patients who 
died had their first symptoms during the period between May 15 and June 
10. The disease ran a milder course in patients received after the admission 
rate began to fall. 

The disease is not yellow fever. We were not able to establish clinical 
or laboratory criteria which would differentiate it from the conditions com- 
monly known as infectious hepatitis and catarrhal jaundice. The distinctive 
features of the disease were epidemiological. 

Two general requirements were necessary for inclusion of a case in this 
study: Previous inoculation with yellow fever vaccine, and the appearance 
during the time of the epidemic of evidence of hepatitis for which no other 
cause than vaccination could be found by ordinary clinical methods of study. 
The principal evidence of hepatitis was icterus which was usually ushered in 
by a fairly characteristic group of symptoms. Hepatitis was diagnosed in 
the absence of icterus if patients gave a history of recent onset of suggestive 
symptoms which included anorexia and dark urine, and if either enlarge- 
ment of the liver or abnormal concentration of bile pigment in the blood or 
urine was found. Because no method was available which would prove any 
single case an example of postinoculation hepatitis, there is a small prob- 
ability that the diagnosis in any one of our cases is erroneous. 

The incubation period varied from nine to 23 weeks and for some 
patients it was probably longer. About one-half of the patients developed 
their first symptoms during the fourth month after inoculation. Fifty-two 
per cent of the patients were admitted during the first week of illness. Early 
admission was due in large part to military orders directing early diagnosis 
and immediate hospitalization. In spite of these orders, 41 per cent were 
admitted during the second and third weeks, and the remaining 7 per cent 
straggled in during the period extending from the fourth to ninth weeks after 
onset. In general, the more acute and severe the onset, the earlier hospital- 
ization was effected. 


ONSET AND SYMPTOMATOLOGY 


Onset was marked by the appearance of one or more of a small group 
of symptoms which were soon followed, or indeed accompanied by dark urine 
and later by icterus. Of a sample group of 196 patients admitted to the 
hospital during the first week of illness, the incidence of five of the most 
common symptoms was as follows: Anorexia, 77 per cent; weakness, 70 per 
cent; nausea, 58 per cent; abdominal pain or distress, 32 per cent; and 
vomiting, 20 per cent. Other early symptoms were malaise, joint and back 
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pain, urticaria, burning of the eyes, lassitude, and headache. The sharp 
onset of more characteristic symptoms was frequently preceded for an 
indefinite period by mild afternoon fatigue and malaise. A considerable 
number of jaundiced patients insisted that they had been and were still free 
of all symptoms. Many patients had subjective symptoms only during the 
pre-icteric phase and it was during this period that the diagnosis was some- 
times missed. The early symptoms tended to disappear in the first week of 
hospitalization. There was an impressive tendency toward diurnal va- 
riation in severity of symptoms with accentuation in the late afternoon and 
early evening. This was especially noticeable for anorexia, which we be- 
lieve is the most important symptom of the disease. Pruritus was not im- 
portant except for an occasional patient, but itching of mild degree and 
brief duration was common particularly during the first 2 weeks of illness. 
The disease was remarkable in that so few patients had fever. Fever was 
sometimes observed during the first day or two of illness, and developed later 
when there were complications. There was a slight tendency toward brady- 
cardia. Mild constipation was common and pale stools were the rule when 
icterus was definite. Attacks of marked weakness and sweating suggestive 
of hypoglycemia were rare, probably because of a routine of frequent and 
generous feedings of carbohydrate. One patient with severe disease 
promptly stopped having night sweats when he was persuaded to take drinks 
rich in carbohydrate late in the evening. 

Pain was an important symptom for a number of patients. Ten of 
these were carefully studied by Captain George Oleen. Areas of pain 
localization, more commonly right-sided, were present over the upper quad- 
rants of the abdomen, the lower chest wall near the attachment of the dia- 
phragm, and in the neck and shoulders. Pain was frequently accentuated 
by walking and deep breathing. Friction rubs were not heard and hyper- 
algesia was not definite. A syndrome simulating acute appendicitis was en- 
countered with sufficient frequency to engage the independent interest of 
several observers. One patient, during the week preceding his death, had 
persistent severe abdominal pain and tenderness which it is believed, in view 
of the findings at autopsy, were due to hemorrhages into the mesentery and 
gut wall. 

Physical Examination. The most impressive finding on physical ex- 
amination of patients with epidemic hepatitis other than icterus was enlarge- 
ment and tenderness of the liver; according to 577 case records chosen at 
random there was enlargement of the liver in 39 per cent and in 20 per cent 
tenderness was described. We suspect that at least one-half of the patients 
had palpable livers at one time or another in the course of the disease. Quite 
commonly the liver edge extended as much as a hand’s breath below the 
costal margin and the enlargement persisted from a few days to several 
weeks. Lieutenant Joseph Risser demonstrated to the satisfaction of sev- 
eral observers a diurnal variation in the liver size with an increase in the 
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afternoon. Commonly, the liver was found palpable and tender before 
icterus had developed. 

Hemorrhages into the skin and mucous membranes were the rule in 
severe attacks, but were also seen in a number of patients less ill. Skin 
hemorrhages were petechial and most frequently found over the lateral 
surfaces of the chest and upper arms in small groups, but in a few patients, 
including some who were not especially sick, there were many thousands of 
prominent petechiae of widespread distribution. 

Spider angiomata were of little importance in epidemic hepatitis. Cap- 
tain Frank Chunn made a survey at the height of the epidemic to determine 
the incidence of these telangiectases in soldiers with and without hepatitis 
and found no significant difference. However, an occasional patient showed 
“spiders” of great prominence and number at the height of the attack, most 
of which disappeared with recovery. 

Classification. As to severity, we classify cases of epidemic jaundice as 
trivial, mild, moderately severe, and severe. We have little evidence con- 
cerning a subclinical form of hepatitis, but enough to convince us of the 
existence of such. Some of the delayed admissions to the hospital repre- 
sented attacks which probably existed at subclinical levels for two or more 
weeks. We observed several patients who had the disease in such mild 


TABLE 


Some Criteria for Classification of Cases of Hepatitis According to Severity 


| Duration | Weight Loss | Highest Icterus Index 
Class tion o 
Limits in |Per Cent) jimits in | Per Cent) Limits in | Per Cent) Criteria 
Days | Sample Pounds Sample Units | Sample | 
Trivial. ........ 1-19 18.2 
20-49 57.4 
Combination of 
Trivial and 
ae 1-49 75.6 10 or less 77.6 1-40 72.9 81 
Moderately | 
Severe....... 50-79 21.6 11-20 19.0 41-120 24.6 17 
| 80 or longer 2.9 | 2lormore| 3.0 | 121 ormore 2.1 | 2 


No. of Cases in 
Each Sample 552 394 314 


Duration of disease was measured from the date of appearance of the first characteristic 
symptom to the time when important symptoms had disappeared and icterus index was down 
to 15 units. Weight loss was determined by subtracting the lowest weight while in the hospita! 
from the usual weight when well as recorded upon admission. 


form that the diagnosis would hardly have been made had they not been 
physicians. In table 1 are shown our standards for a classification accord- 
ing to duration, loss of weight, and highest icterus index. Our data are not 
sufficiently complete to permit definition of the interesting “trivial” group 
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by any criterion other than duration. Therefore, the first group is com- 
bined with the second under the heading of mild. The standards in table 1 
were agreed upon after a study of frequency distribution of an adequate 
number of cases for one item at a time. The grades of severity were first 
defined with duration as the sole basis. Then standards were picked in- 
dependently for weight loss and highest icterus index so as to give approxi- 
mately the same per cent of the cases in each severity class as when grouped 
according to duration. Application of these standards to individual cases 
showed a high degree of parallelism between grades under the three heads 
only for cases representing the two extremes of severity, the mildest and the 
most severe. In the latter group it was necessary to allow correction for the 
effect of death upon duration of illness. For cases classed in the broad 
zone between the extremes, a lack of correlation between grades by the three 
criteria was common. For example, three-quarters of a group of 83 patients 
classed as moderately severe by duration alone were graded as mild by at 
least one of the other two criteria, and one-fourth as mild by both the other 
criteria and, therefore, were given a final classification as mild; but only 5 
per cent were classed as severe by one other criterion and none by both the 
other criteria. For final classification based on all three criteria a case was 
classified in whatever grade was indicated by agreement between two or 
more criteria; if each of the three were different, which rarely happened, the 
case was placed in the moderately severe group. ‘The principal effect of 
using three criteria instead of one upon distribution of cases was to increase 
the proportion of cases classed as mild at the expense of the moderately 
severe group and resulted in an approximate distribution as follows: mild 
81 per cent, moderately severe 17 per cent, and severe 2 per cent. 

By utilizing all pertinent clinical and laboratory data and guided par- 
ticularly by estimations of capacity to synthesize prothrombin, we have 
further separated the cases classed as severe in table 1 into the following 
groups: 


A. Fatal attacks. 


1. Death appeared to be due solely to acute failure of the liver; brain 
dysfunction was the only evidence of extrahepatic injury. The group in- 
cludes three patients all of whom had short illnesses (24 to 39 days) ; in all, 
manifestations of psychosis were severe with sudden onset and followed 
within eight days by death. No determinations of prothrombin clotting 
time were made. 

2. Evidence of liver failure was extreme but in addition extrahepatic 
complications other than brain dysfunction appeared terminally. The group 
includes three patients ; the duration of illness was intermediate between that 
ot groups 1 and 3 (34 to 45 days); and psychosis was similar to that 
of the patients in group 1. All had ascites, enlargement of the spleen, 
dilated esophageal varices, massive hemorrhage from ruptured varix preceded 
by other hemorrhagic manifestations, and, of the two studied, both had ex- 
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treme prolongation of prothrombin clotting time. Autopsy showed little 
or no evidence of fibrosis in the liver. The ascitic fluid of one had a total 
protein content of 3.57 gm. per cent. The stupor-delirium of two was 
partially and temporarily relieved after oxygen therapy was instituted. 

3. Evidence of injury to extrahepatic organs was a prominent part of 
the picture of disease. The group is made up of eight patients. All except 
one had long illnesses (55 to 101 days). All but two showed icterus indices 
of 120 or more; in all weight loss was extreme. The manifestations of brain 
dysfunction differed in the following respects from those observed in the 
patients of groups 1 and 2. Two showed a gradual loss of intellectual! 
faculties and emotional responses ; one showed delirium which began with a 
mild transfusion reaction and which lasted for 20 days without stupor until 
two days before death; in two, psychic abnormalities were related to attacks 
of syncope without hypoglycemia; and in all but two psychosis appeared 
only after long severe illness. In five the icterus index fell in the period 
immediately preceding death, and data are incomplete for the others. All 
developed severe anemia except one who received repeated transfusions in 
an effort to supply prothrombin; all showed albuminuria; all had prolonged 
prothrombin clotting which was not corrected by vigorous therapy with 
vitamin K or by transfusion; one had generalized exfoliative dermatitis and 
one a generalized morbilliform rash; one had a severe hemolytic transfusion 
reaction followed by oliguria and uremia and by the appearance of fluid in 
the peritoneal cavity which clotted upon removal and showed a spleen at 
autopsy which was covered with a fibrinous exudate; two others had ascites. 
In none was pruritus a prominent symptom. 

B. Attacks classified as severe but not fatal. 

1. Severity of attack probably approached the maximum compatible 
with life. Of the 14 patients in this group the names of 11 were placed on 
the dangerously ill list ; all had attacks lasting more than 80 days, frequently 
much longer; three lost more than 20 pounds and six more than 10 pounds 
of body weight; 10 had icterus indices higher than 120 units; six had 
ascites at the height of the attack ; only one had itching as a prominent symp- 
tom; three developed a tremor syndrome during convalescence ; eight vomited 
during the period of hospitalization; 10 patients required more than seven 
days under therapy with vitamin K for correction of prolonged prothrombin 
clotting time, and the four others had received vitamin K before the first 
measurement of prothrombin clotting; 13 had anemia and data were in- 
complete for the fourteenth; of the six studied none had detectable quantities 
of cholic acid in the blood serum; in all when bilirubinemia was near the 
highest level, the cephalin-cholesterol flocculation test of Hanger was strongly 
positive ; five had blood galactose levels higher than 75 mg. 75 minutes after 
injection; 11 had plasma albumin concentration of less than 4 gm. per cent; 
two showed albuminuria; six of 11 showed diminished capacity to concen- 
trate urine when tested during convalescence; gingivitis was troublesome in 
nine patients late in the attack. 
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2. Severe attacks differentiated from those in group B-1 by less frequent 
complications and by better capacity to synthesize prothrombin. The eight 
patients in this group all had illnesses longer than 80 days and icterus indices 
of 120 or higher; the data on weight loss are incomplete; all required more 
than three but less than seven days under vitamin K therapy for correction 
of prolonged prothrombin clotting ; four had strongly positive Hanger tests at 
a time when the icterus index was at or near the maximum, and few tests 
were done in the others; in only one was itching an important symptom. 

3. Attacks which were classed as severe by duration and height of 
icterus index, but the general picture of disease was otherwise mild. A\I- 
though our data are not sufficiently complete to allow us to say how fre- 
quently this form of the disease occurred, we believe that it accounted for a 
majority of the deeply icteric patients who had leng illnesses. The symptoms 
at onset were mild and of brief duration or even limited to the appearance of 
dark urine and icterus. Throughout the illness appetite was good and there 
was no significant loss of weight; persistent pruritus occurred only in pa- 
tients of this group; and three of the four patients in whom measurable 
quantities of cholic acid in the blood serum were detected had attacks of this 
sort. During the long period of hyperbilirubinemia the Hanger test was 
repeatedly negative. The plasma albumin concentration was frequently 
above 4 gm. per cent, and serum globulins 2.5 gm. per cent or higher. Some 
patients had illnesses during the first two or three weeks such as to promise 
classification in this group, but they developed severe anorexia, vomiting, 
loss of weight, and increased pigmentation of the urine and pruritus dis- 
appeared; in the end such cases were put into one of the groups described 
above. 

Six patients are probably representative of a group who had attacks of 
high intensity but of brief duration, but were graded as moderately severe. 
The attacks lasted from 26 to 42 days; weight loss ranged from 11 to 19 
pounds; and the highest icterus index varied from 55 to 100 units. The 
rapidity with which the icterus index fell and the clinical jaundice disappeared 
was almost unbelievable. We regret that our studies in this group are most 
incomplete. We suspect that such patients had severe hepatocellular injury 
with rapid and complete repair, uncomplicated by biliary obstruction. We 
also suspect that similar but still more severe attacks were sometimes fatal. 

Prognosis. Prognosis in the acute attack should be based on number 
and severity of complications. The response to vitamin K therapy was our 
best single guide. Daily examinations of the morning specimen of urine 
by the shake test, meal by meal check of food intake, and daily check of 
body weight were three methods found highly useful in the early detection of 
change in the course of the disease. “The development of ascites or de- 
pendent edema sometimes obscured the tendency to rapid loss of weight in 
severe attacks. 

Complications and Fatalities. We class as complications the following 
manifestations: Neurological or personality changes indicative of dysfunc- 
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tion of the nervous system; massive gastrointestinal hemorrhage ; ascites ; 
anemia; kidney dysfunction as manifested by albuminuria, hematuria, isos- 
thenuria and probably glycosuria; skin rashes; gingivitis and hemorrhages 
into skin and mucous membrane. A patient who had one of these com- 
plications was likely to have two or more. 

Nervous System. All patients but two who showed at the height of the 
attack evidence of serious insult to the central nervous system died, and all 
who died had evidence of dysfunction of the nervous system before death. 
In seven patients the sequence of events and the nature of the psychic mani- 
festations were such as to constitute a clinical syndrome. They were all 
young adults who had attacks of acute hepatitis which were not unusual 
until the third, fourth, or fifth week (17 to 32 days) of illness when, with 
little warning, startling mental symptoms appeared and usually dominated 
the picture until death a few days or weeks later (three to 41 days). Some 
of the warnings that these patients were doing poorly before the appearance 
of personality changes were : loss of weight, persistence or return of anorexia, 
vomiting, and increased pigmentation of the urine. 

Hepatic coma is a well-known syndrome. Preceding the development of 
coma in fatal attacks of acute hepatitis there appeared a number of psychic 
abnormalities resembling those of alcoholic intoxication, hyperinsulinism, and 
cerebral anoxia, but without convulsions, and unrelated to hypoglycemia. A 
soldier who regularly exhibited excellent manners and behavior complying 
with the traditions of military courtesy, suddenly showed changes in behavior, 
became careless or even rude in addressing his officers, restless, and resentful 
of attentions by medical attendants. It was difficult sometimes to know 
whether the patient heard instructions. Otherwise, such a patient would be 
up and about the ward appearing no sicker than many others. Three pa- 
tients were euphoric and silly at this early stage and the speech of one was 
thick. Slurred speech was present at some stage in nearly all. Restless 
movement about the ward was the first warning of approaching disaster in 
two patients; it became extreme and was associated with excessive flow of 
speech, extreme impatience, and hallucinations. A further development of 
the picture was a restless stupor which at times deepened into coma. In one 
case this was the first evidence of grave illness. The patient would lie with 
open eyes, at times quiet, again tossing aimlessly about, particularly when 
any therapeutic procedure was attempted. He did not talk but would cry 
out unintelligibly. Such a state lasted with little change except for depth of 
stupor for as long as seven days in two patients, and five in another. ‘Two 
of these patients recovered considerable mental clarity, talked intelligently 
over a period of several days, and ate food with exceptional relish, but 
eventually became comatose and died. During the period when there was 
promise of recovery, they were at their mental best in the mornings; at this 
time their behavior was nearly normal. During the evening, they became 
silly and repetitious, or angry and noisy on slight provocation. During brief 
periods of extreme agitation, their strength was great. At some time be- 
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tween the appearance of personality changes and death, nearly all showed 
slow, coarse tremors of the hands and fingers and well sustained ankle clonus. 
A patient who showed a long sustained clonus at one time of day would have 
flaccidity of the extremities a few hours later. No other significant change 
in reflexes was noted. However, persistent efforts to elicit the Babinski 
reflex were not made. Three patients, two of whom had been in a state of 
stupor and delirium for as long as five days, showed remarkable though 
temporary recovery of mental clarity during oxygen therapy. . However, 
its value in such cases is questionable because none of the three patients was 
definitely cyanotic and furthermore measurements of oxygen saturation of 
the arterial blood made later in the epidemic, in other patients not entirely 
suitable for settling the question, showed no significant unsaturation. 
Tremor Syndrome. We observed one condition which impressed us as 
unique. We studied four patients and have observed two others briefly who 
showed, during convalescence or after apparent recovery from hepatitis, a 
slow, coarse tremor of the extremities. The tremor was more marked in the 
fingers, usually greater in one hand than in the other, and in the milder cases, 
was likely to be almost absent at times and quite severe at others. The 
severity was not related to food intake. The tremor was present at rest and 
greatly exaggerated by effort to perform exact movements. There was no 
pill rolling movement. The tremor prevented or seriously interfered with 
writing, with drinking from a spoon, cup, or glass, and with buttoning the 
clothes. A member of one patient’s family wrote the hospital authorities 
about the marked change in the patient’s handwriting. In one patient, an 
officer, the tremor involved most of the large muscle groups of the body. 
It was noticeable upon shaking hands with him that the muscles of the grip 
were affected. Frequently his knees shook visibly while he was standing. 
The affected muscles were not demonstrably weak ; he could step upon a chair 
without help from his arms; but on three occasions his knees buckled un- 
expectedly. The patient was never hospitalized for hepatitis, but, according 
to his thoroughly convincing story, he had had highly characteristic symptoms 
of the disease with icterus of low degree and dark urine for a period of 
eight weeks but these disappeared a few days before admission to the hospital. 
All other patients in this group had been hospitalized with severe hepatitis 
and were improving or convalescent before the tremor began to cause serious 
inconvenience. Mask-like facies, undue lability of the emotions, and mental 
deterioration were not noted. There seemed no good reason for suspecting 
that either anxiety or weakness caused the tremor. The case of Private 
3 is representative. This 32 year old soldier had malaria without obvious 
jaundice in 1936. He became sick with anorexia, lassitude, weakness, 
nausea, and abdominal discomfort on June 8, 1942 and three days later he 
was jaundiced. He was admitted to the Station Hospital, Camp Polk, on 
June 13 where he was still a patient, but on sick furlough, on November 20, 
five and one-half months later. One month after onset he had ascites and 
anemia. Icterus reached a maximum at the end of the second month of 
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illness when the liver edge was five fingers’-breadth below the costal margin 
and was tender, and the icterus index was 67. At the end of the third 
month the icterus index was 12, and after five months of illness it was 7. 
Tremor was first noted seven weeks after the onset of the disease and was 
still present, but definitely improved at the time of last observation, 110 
days after its appearance. His signature on admission showed good pen- 
manship, but after the appearance of the tremor, it required several trials to 
write his name and then it was barely legible. 

All these patients were observed for at least three weeks after the de- 
velopment of the tremor, during which time it disappeared in none. We sug- 
gest that the tremor in these cases has the same cause as that seen in the 
syndrome of hepatolenticular degeneration, or Wilson’s disease. It seems 
likely that the coarse, slow tremors noted in patients who later died may 
have had a similar origin. 

Ascites. Ascites was diagnosed by clinical methods in 13 of the Polk 
patients and the diagnosis was confirmed in 12 by either paracentesis or 
autopsy. Five of the patients died and eight apparently recovered. The 
ages of seven fell in the third decade, four in the fourth, and two in the fifth 
decade. Evidence of preéxisting liver disease in this group consisted of a 
history of a previous attack of jaundice in one patient, attacks of malaria in 
two, and in a fourth, a history that his liver has been found enlarged two 
years previously. Ascites appeared on the seventh day after acute onset of 
anorexia and the other symptoms of acute hepatitis in the patient who had 
had jaundice previously; in all likelihood he had liver disease before the 
acute illness began. All the other patients had been sick 17 days or longer 
before evidence of ascites was detected. In one instance, fluid was first 
detected on the seventy-fifth day of illness, two days before the patient died. 
Ascites tended to appear at the height of the disease and to subside with 
improvement. Among the patients who improved, presence of fluid was 
detectable for a maximum of 25 days and a minimum of 12 days. Rupture 
of esophageal varices was the immediate cause of death of three patients who 
had apparently been in vigorous health before acquiring hepatitis. [vi- 
dences for portal hypertension other than the presence of ascites were 
splenic enlargement, esophageal varices and a great number of petechial 
hemorrhages into the gut wall, and especially into the mesentery as com- 
pared with any other part of the body. 

In 12 patients with ascites determination of plasma proteins was made 
at the time ascites was diagnosed or soon thereafter, and the results were 
not significantly different from those in hepatitis patients without ascites or 
even in some normal individuals. It seems most unlikely, then, that di- 
minished colloid osmotic pressure of the plasma was a principal factor in the 
pathogenesis of the ascites. The nature of the fluid obtained from the 
peritoneal cavity in three patients indicated that capillary injury was re- 
sponsible. In one patient fluid appeared in the peritoneal cavity following 
a severe hemolytic transfusion reaction and the fluid clotted when removed 
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by paracentesis. At autopsy the spleen was found covered by a fibrinous 
exudate, but there was no clear evidence of infection. In two other patients 
who had received no transfusions, fluid appeared in the peritoneal cavity fol- 
lowing what we interpreted as a period of rapid blood destruction, and the 
fluid removed showed a concentration of total proteins of 3.37 gm. per cent 
for one and 3.57 gm. per cent for the other. 

Gingivitis. Among the patients who had attacks of such severity as to 
threaten life it was noticed at about the height of illness or when the patient 
began to improve that the gums were inflamed, tender, bled easily and some- 
times showed localized hypertrophy. These patients had been taking from 
350 to 500 mg. of ascorbic acid daily, 225 mg. of which were in the form 
of crystals suspended in oil and may not have been completely absorbed. 
Five of these patients were given daily from 800 to 1000 mg. of ascorbic acid 
intravenously. Only two showed evidence of immediate improvement. All 
these patients had had hemorrhagic manifestations and evidence of defective 
synthesis of prothrombin and in some instances hemorrhages into the gums 
had been observed. We suspect that the gingivitis represented an inflam- 
matory reaction to blood deposited in the gingival tissues in the form of 
petechial hemorrhages. 

Treatment. Evaluation of therapy in a disease of great variability may 
be based upon clinical impression, analysis of clinical course in large experi- 
mental and control groups of patients, or observation for life saving effects 
in a few desperately ill patients. We have used all three methods. We have 
the impression that rest and regular, frequent intake of food, especially 
carbohydrate, are of paramount therapeutic importance. A number of 
chemical reactions necessary for the intermediary metabolism of foods es- 
sential for function of skeletal muscles take place in the liver. It is, there- 
fore, likely that work of muscles increases liver work and that rest of muscles 
promotes rest of the liver. We were deeply impressed by the bad effects, 
sometimes fatal, of persistence at work by a number of patients who for a 
time had what appeared to be mild hepatitis. Numerous intelligent and 
responsible patients, including physicians, reported independently their ob- 
servations that during the period before hospitalization, when the disease was 
in a mild form, exertion to the point of fatigue would cause a return of 
anorexia, darken the urine, or cause abdominal distress for a day or two 
thereafter. Some described repeated episodes of this sort. 

The routine diet served our patients was high in carbohydrate, low in fat, 
and high in protein. It included generous quantities of canned and fresh 
fruit juices, which were kept on ice on the wards and were taken by the 
patients in unlimited quantities. The generous use of fruit juices served 
a valuable purpose in encouraging a large intake of fluid, ascorbic acid and 
carbohydrates. Highly concentrated drinks such as milkshakes made with 
powdered skim milk were not greatly appreciated. Stick candy was available 
to all patients and nearly all took it freely. There was a feeding rich in car- 
bohydrate at nine o’clock in the evening ; sherbets were particularly successful 
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for the meal. Many patients had a distaste for foods rich in protein, espe- 
cially meats. The appearance or odor frequently decided the patient 
against taking a food. Fish and liver were poorly taken. Broiled ham- 
burgers made of good quality meats trimmed of fat and served hot were 
relished by some of the sickest patients whereas stews were the subject of 
complaint. Regularity and frequency of food intake are probably of greater 
importance than exactness in the composition of the diet. If hepatitis 
patients were given an infusion of glucose for each meal slighted or vomited, 
we believe some disasters might be avoided. 

The value of vitamin supplements was studied by comparing the course 
of the disease in 198 patients who received supplements * with that of 121 
who had no supplements. Comparisons on the basis of duration of the dis- 
ease, length of hospital stay, loss of weight, and highest icterus index showed 
no differences of statistical significance, but the differences noted were in 
favor of the no supplement group. These results do not mean that vitamins 
are unimportant to the patient with acute hepatitis, but it suggests that a 
good diet is just as valuable in this condition as one which might appear 
better because of vitamin supplements. Group studies failed to show bene- 
ficial effects from the use of methionine and choline. 

Our experience in the treatment of hepatitis patients after the onset of 
psychosis was sufficiently extensive to convince us that a number of thera- 
peutic agents were not specific remedies for the disease at this stage. Among 
those which failed in our hands were: glucose and sodium chloride intra- 
venously, pooled preserved plasma, whole blood transfusions, thiamine 
chloride, nicotinic acid and its amide, parenteral liver extract, ascorbic acid, 
calcium salts, methionine, choline, and synthetic vitamin K. 

That pooled preserved plasma was either metabolized or stored was shown 
by unchanged hematocrit, normal venous pressure, and no consistent in- 
crease in total plasma proteins but even a diminution, after the administration 
of as much as 10 liters in as many days. 

In addition to urticaria, which occurred with significant frequency along 
with other initial symptoms, hepatitis patients showed a tendency at the 
height of the attack to develop skin reactions which were urticarial, mor- 
billiform, erythematous, and scarlatiniform, which sometimes led to des- 
quamation. Usually the reaction could be related to some form of therapy, 
and parenteral liver extract and plasma, either or both together, were the 
agents most frequently blamed. In some instances albuminuria seemed to 
be related to these reactions. Another group of symptoms which we suspect 
may be due to a similar mechanism included apprehension, malaise with back- 
ache, mild fever, a feeling of constriction in the chest, a sense of difficulty in 
breathing usually without increase in rate or depth of respiration, a gener- 

*The supplements were given in two forms: Multiple vitamins, Lilly, six capsules daily 
and tablets of compressed brewers yeast, Mead, each 6 gr., 36 per day. The combined vita- 
min content as calculated from package labels is as follows: 1500 U.S.P. Units of A; 1200 


U.S.P. Units of D; 7.8 mg. of thiamine chloride, 9.6 mg. of riboflavin; 225 mg. of ascorbic 
acid, 64 mg. of nicotinic acid. 


ACUTE HEPATITIS OCCURRING IN SOLDIERS 205 


alized feeling of excessive heat in the skin, and cyanosis of the nail beds and 
palms. In the best examples of this reaction the symptoms appeared three or 
four hours after an injection of liver extract. In two instances transitory 
delirium was a part of sucha reaction. __ 

Quantitative Estimation of Appetite. Because we were impressed by 
the great importance of anorexia as a symptom of hepatitis and by the con- 
cept that appetite is a valuable guide to the proper selection of food, a small 
group of patients was given free choice of diet from extensive menus and 
the resulting intake of food carefully measured. Preparation of food and 
all the measurements and calculations involved in this problem were super- 
vised or carried out by Miss Catherine E. Smith, Staff Dietitian, who had, 
through the interest of Colonel William S. Dow, the assistance of an ade- 
quate staff of cooks and helpers. The food was unusually well prepared, 
savory, and attractive. At first only patients with mild forms of the disease 
were admitted to the group, but later one and then a second with severe 


TABLE II 


Food Consumption with Free Choice of Diet 


__ Intake of carbohydrate, protein, and fat expressed in grams, of ascorbic acid in milligrams. 
lhe source of ascorbic acid was entirely from natural foods. 


Case Symbol G Mw | Sh | Hk 


Severity Classification Severe 
Usual Weight of Patient 150 


Average carbohydrate intake 409 
Highest daily intake 550 
Lowest daily intake... . 


Average protein intake 
Highest daily intake...... 
Lowest daily intake 


Average fat intake 
Highest daily intake.............. 
Lowest daily intake 


Average caloric intake 
Highest daily intake 
Lowest daily intake 


Number of days diet measured... . 
Average ascorbic acid intake 


Highest daily intake 
Lowest daily intake 


attacks were permitted to take the diet. The nature of their choice of diet 
is shown in table 2. Some of the patients began the diet early in the course 
of the attack and continued until recovery. The sickest patient joined the 
group at the height of his illness when losing weight steadily and when he 


| Mild | Mild | Severe | Mild 
150| 135| 197 | 145 
278 | 521| 322 | 268 
366 | 664| 450 | 336 
212| 388] 198 | 199 
| 
107] 107] 105] 101] 86] 145] 67 | 94 
443} 139] 178] 143] 102] 156] 99 | 132 
75] 70| 76| 126| 54] 72 
125| 116] 131| 105| 91] 166| 96 | 106 
192| 163| 189! 182| 118] 187| 129 | 133 
| 87| 77| 46] 131| 811] 80 
_...........} 2555 | 2000 | 2957 | 3129 | 2268 | 4159 | 2470 | 2452 
| -7""""""""| 3960 | 3422 | 3727 | 3957 | 2845 | 4828 | 3183 | 3028 
"77" """"""1 "638 | 2254 | 2401 | 2109 | 1561 | 3372} 1830 | 2065 
| 28] 28| 25] 10| 17 9 8 
141| 186| 91) 145] 251| 120 | 152 
258| 299| 215| 237| 380| 194 | 233 
| 
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had no appetite for ward food. He took a diet of his own choosing for nine 
days until the study was ended. His intake of protein and carbohydrate in- 
creased throughout the period and fat intake showed a slight increase. All 
patients in the group took a diet of normal proportions. The appetite for 
butter and ice cream was within normal range. None seemed harmed by 
the diet and some of them may have done better than average. 

Laboratory Studies. Methods: In the determination of icterus index 
the specimen was diluted if necessary and matched against the usual dichro- 
mate standards behind a blue filter. We used a modification ot Lawson's 
micro-method for the estimation of prothrombin clotting time.’ The results 
were expressed as per cent of normal for a given emulsion and 120 per cent 
represented the upper limit of normal. In the determination of plasma 
proteins a macro-K jeldahl technic was employed ; the distillate was caught in 
boric acid solution. Determinations of albumin were made on either plasma 
or serum, employing the sodium sulfite method of globulin precipitation.’ 
In determining the fibrinogen concentration, precipitation was effected as in 
the method of Cullen and Van Slyke * and the solution of the fibrin as de- 
scribed by Wu and Ling.* Fibrinogen was then calculated from the non- 
protein nitrogen content of the solution and expressed as grams per 100 c.c. 
of plasma. We used the rate of disappearance of injected galactose from 
the blood as a measure of ability of the liver to synthesize glycogen from 
this monosaccharide.° The results were expressed as milligrams of galactose 
per 100 c.c. remaining in the blood 75 minutes followed the injection of one 
cubic centimeter of 50 per cent galactose solution per kilogram of body 
weight. Serum bilirubin was determined by the photoelectric method of 
Malloy and Evelyn.* We are indebted to Dr. L. H. Schmidt for determina- 
tions of cholic acid in urine and serum done in the Laboratory of Research, 
The Christ Hospital, Cincinnati, Ohio, by a modification of a method 
previously described,’ which measures concentration of 2 mg. per cent or 
greater ; normal serum contains less than this concentration, if any. Oxygen 
saturation of the arterial blood was determined by a standard procedure,® 
using the manometric apparatus of Van Slyke and Neill.” The volumetric 
blood apparatus of Van Slyke, and the method of Van Slyke and Cullen '’ 
were used in the determination of plasma bicarbonate and the method of 
Whitehorn for plasma chlorides.’* For estimation of the capacity to secrete 
a concentrated urine we employed the method of Sodeman and Engelhardt © 
which does not require prolonged deprivation of water and depends upon in- 
jection of pituitrin. Specific gravity of the urine was measured with the 
falling drop method and apparatus of Barbour and Hamilton.’* The method 
of Polland and Bloomfield ** was used for estimation of basal gastric secre- 
tion. Sedimentation rate and hematocrit were determined by the method 
of Wintrobe and Landsberg.’® The anticoagulant used was 6 mg. of dry 
ammonium oxalate and 4 mg. of dry potassium oxalate for each 5 c.c. of 
blood; hemoglobin concentration was determined with the Klett photo- 
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electric apparatus and 15.8 grams equaled 100 per cent. The cephalin- 
cholesterol flocculation tests were done as described by Hanger."® 

Prothrombin Clotting Time. Lord and Andrus have shown that 
failure of vitamin K therapy to correct hypoprothrombinemia in jaundiced 
patients provides strong evidence for liver injury. 

When our data were analyzed for the time necessary for correction of 
defective prothrombin clotting under vitamin K therapy (water soluble syn- 
thetics 5 mg. intravenously or 15 mg. by mouth daily), it was found that 
the cases fell into groups of clinical significance. Such a grouping is shown 
in table 3 and is elaborated above in the section on severe attacks. When 


TABLE III 


Relationship Between Rate of Correction of Delayed Prothrombin Clotting 
and Severity of the Disease in 78 Patients 


No. of 


Per Cent Number of Days Required for 
Group Patients 


of 78 Correction of Delayed Prothrombin | Clinical Characteristics 


in Group | Patients Clotting under Vitamin K Therapy | 


, Never corrected. _ All died. 

7 days or more but eventually | Severity approached the 

did become normal. maximum compatible 

with life. 

a 4, 5, or 6 days. Severely ill but complica- 

tions infrequent. 

3 days or less. None seriously ill. 

Did become normal, but data | None seriously ill. 
inadequate to allow placing in 
one of the above classes. 


Totals 


there was complete failure at correction the patient died; if correction was 
rapid and complete, other evidences of grave illness were absent. Between 
these two extremes there was apparently a direct relationship between slow- 
ness with which correction was effected and the severity of the disease as 
evaluated by clinical criteria. In the twelfth week of the epidemic, pro- 
thrombin estimations were made on a group of unselected hepatitis patients. 
Of 138 individuals in such a random sample, 116 or 84.1 per cent had normal 
prothrombin time and in 22 or 15.9 per cent clotting was delayed. 

It seems likely that the patients of group I manifested prolonged pro- 
thrombin time because their badly damaged livers were unable to make 
prothrombin even though an excess of its precursor was supplied. We 
believe that in the patients of group IV the genesis of hypoprothrombinemia 
was not related to liver injury but, because of anorexia, vomiting, and possibly 
defective absorption of dietary fat soluble vitamin, body reserves of pro- 
thrombin were exhausted without serious loss of capacity for synthesis, and 
when vitamin K was supplied, prothrombin was formed promptly. Patients 
in groups II and III probably suffered from both causes: Deprivation of 
vitamin K plus different degrees of impairment of prothrombin synthesis. In 


I 10 12 
| 
HI | 9 | 41 
IV 28 35 
v | 24 26 
mm 8 997 | 
l 
7 
| 
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the patients of group II some recovery from liver injury was probably neces- 
sary before the liver could synthesize prothrombin at such a rate as to restore 
normal clotting. If hemorrhage in the liver due to hypothrombinemia is 
an important mechanism of secondary liver injury, then vitamin K therapy 
would have value in preventing damage. in certain cases. Loss of pro- 
thrombin from the blood along with other plasma proteins due to capillary 
injury may be of importance in the development of hypoprothrombinemia. 

It is noteworthy that the patients of group 1V, who represented over one- 
third of all those with defective clotting, reacted to vitamin K as do patients 
with hypothrombinemia associated with extrahepatic obstruction. 

Plasma Albumin and Globulins. During the third month of the epi- 
demic, determinations of plasma proteins were made in hepatitis patients and 
individuals presumed to be normal; most of the latter group had been vac- 
cinated against yellow fever. The proportion of individuals confined to 
bed was approximately the same in the two groups. With few exceptions 
the patients were studied within a week of the date of maximum bili- 
rubinemia, and in no instance had they received either plasma or blood trans- 
fusions before the determinations were made. They did not represent a 
random sample of hepatitis patients because in our preoccupation with the 
sickest patients only a few with mild attacks were included. Nevertheless 
the data we report can give only a partial picture of what happened to plasma 


TABLE IV 


Comparison of Serum Albumin Concentration of Normal Individuals 
and Patients with Jaundice 


Normal Individuals Jaundiced Individuals 


| Number of Per Cent Number of | Per Cent 
| Individuals of Group Individuals of Group 


Albumin in Grams per 100 c.c. Plasma 


Minimum albumin concentration 
Maximum albumin concentration 
Number of individuals 

Mean albumin concentration 
Standard deviation 


The difference between means was more than six times its probable error and therefore 
was statistically significant. 


proteins in the course of grave or fatal illness. Although some of the values 
included were for gravely ill patients, some of whom later died, the deter- 
minations were made soon after evidence of grave illness appeared ; repeated 
studies of plasma proteins were made in some of these patients but the re- 
sults are not presented in view of the fact that after the initial estimation, 
the patients were treated with plasma or transfusions of blood. It seems 


—— 
| 
| 
3.0-3-4 . | 4.8 6 | 86 
3.5-3.9 4 9.5 31 | 44.3 
4.0-4.4 9 | 21.4 25 35.7 
4.54.9 57.1 7 10.0 
5.0-5.4 7.1 1 1.4 
3.1 3.1 
5.2 5.3 | 
42 70 | 
4.51 4.01 | 
0.45 | 0.399 
| 
] 
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I 
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likely that lower values for some of the plasma proteins might have been 
found in the course of some of these attacks had they not received proteins 
intravenously, because we observed an impressive tendency for plasma 
albumin concentration to fall in patients who died in spite of vigorous therapy 
with plasma. 

When the concentrations of plasma proteins of the two groups were 
compared no significant differences were found in total plasma proteins or 
fibrinogen but the hepatitis patients showed diminution in albumin and 
increase in serum globulins (tables 4 and 5). 


TABLE V 


Concentration Serum Globulins in 36 Normal Individuals and in 
65 Patients with Hepatitis 


Determinations in | Determinations in 
Normal Individuals Hepatitis Patients 
Serum Globulins in gm. 

per 100 c.c. Serum 


= 


Number of Per Cent of Number of Per Cent of 
Determinations 37 Determinations 68 


1 


2.7 
6.2 
4.1 
7.0 


1 
5 
2 


37 100 
Minimum Concentration 0.61 
Maximum Concentration 2.49 


Mean Concentration 1.78 
S.D. | 0.03375 


The difference between means is more than seven times its probable error and is therefore 
statistically significant. 


Galactose Clearance. We measured the galactose clearance in 14 normal 
individuals and 65 patients with hepatitis. The results in 45 per cent of the 
hepatitis patients were interpreted as either normal or indicative of slight im- 
pairment of the function of glycogen synthesis from galactose. Nine pa- 
tients who showed marked or moderate impairment of function at the height 
of the disease gave evidence of normal or improved function after clinical 
improvement had occurred. 

Anemia. Anemia of clinical importance was observed only in patients 
with severe attacks of hepatitis. Of the six patients who died with the 
picture of acute extreme liver failure anemia was detected in only two and 
in both instances was apparently due to hemorrhage. In 21 other patients 
the origin of anemia was puzzling. All had long illnesses and eight died, 
but with evidences of less extreme liver failure than in the six patients just 
mentioned. Our laboratory data are sufficiently complete to show that in five 
patients significant anemia developed during a period of a few days. The 
fall in erythrocytes in millions per cubic millimeter of blood for the five 
patients was as follows: 1.9 in one day, 3.9 in four days, 1.84 in eight days, 


0.5- .99 1 | | 0 | 
1.0-1.49 6 7 | 5 | 74 
1.5-1.99 20 | 16 | 23.5 
2.0-2.49 10 41.2 
2.5-2.99 0 | 16 | 23.5 
3.0-3.49 0 | 3 4.4 
68 
1.07 
| 3.38 
| 0.0462 
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1.9 in five days, and 2.75 in seven days. In only two of these five patients 
were reticulocyte counts and determinations of non-protein nitrogen of the 
blood made at a time which gave value in differentiating blood destruction 
and hemorrhage, and both showed increased values. Among the clinical and 
laboratory manifestations recorded for at least three of the five patients dur- 
ing the period of rapid anemia development were: fever, headache, back pain, 
restlessness, increase in size and tenderness of the liver, palpability and 
tenderness of the spleen, strongly positive Hanger tests, increased sedimenta- 
tion rates of erythrocytes, and moderate prolongation of prothrombin clot- 
ting time. Clinical evidence of hemorrhage was limited to an occasional 
petechia in the skin. The most likely explanation for such a combination 
of clinical and laboratory findings is hemolysis. There is less convincing 
evidence that hemolysis occurred in other patients. There was such a high 
level of serum bilirubin due to hepatic dysfunction that we could not depend 
upon changes in icterus index for detection of increased blood destruction. 
In fact, rapid development of anemia in four of the five patients was asso- 
ciated with a fall rather than a rise in the icterus index. If increased blood 
destruction was the mechanism of anemia production in these patients the 
fall in icterus index requires that one postulate either increased excretion or 
diminished formation of bilirubin. Increased excretion dependent upon 
improved liver function is made unlikely by the findings of prolonged 
prothrombin clotting in spite of large doses of vitamin K and by strongly 
positive Hanger tests, but might be due to lessened biliary obstruction. It is 
a possibility that antibodies for erythrocytes present in pooled plasma con- 
tributed to accelerated blood destruction. 

In table 6 are data for 13 anemic patients found among 50 who had 
severe or moderately severe attacks and who were studied as soon as metli- 
ods were available which would give data for accurate morphologic classifi- 
cation. The most significant findings shown are: the presence of anemia 
after long illness, increased sedimentation rate, macrocytosis, reticulocytosis, 
leukocytosis, and eosinophilia; the first three appear with significant fre- 
quency. There is a resemblance to the macrocytic anemia of chronic liver 
disease.’* The significance of increased sedimentation rate is confused by 
the fact that either parenteral liver extract or plasma had been given each of 
these patients; and liver extract may have influenced the production of 
reticulocytes. Whereas an increase in rate of sedimentation of erythrocytes 
was the rule in complicated cases, an absence of sedimentation during sev- 
eral hours, first called to our attention by Lieutenant Paul van Pernis, was 
commonly observed in the blood of patients with uncomplicated attacks. 
There was no correlation between concentration of fibrinogen and sedimenta- 
tion rate. 

Hanger Test. Our observations with the cephalin-cholesterol floccula- 
tion test were made during the latter half of the epidemic. A positive re- 
action with this test is supposed to indicate active liver injury. The test 
gave negative results repeatedly in some deeply jaundiced, but otherwise 
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mildly ill, patients. Whenever a positive Hanger test was observed with 
serum giving an icterus index of 75 or more there were other evidences of 
severe illness. Two patients who died after long severe illnesses gave a 
positive test at the height of icterus and repeatedly negative tests at intervals 
thereafter until death occurred. A large percentage of the positive tests ob- 
tained were in patients with the mildest attacks and were associated with 
slight elevations of the icterus index and barely detectable jaundice. Posi- 
tive tests were obtained in a number of vaccinated soldiers who had no 
clinical evidence of hepatitis. We made 47 determinations of serum globu- 
lins on the same day and for the same patients who received Hanger tests. 
Of the 14 patients whose serum globulin level was 2.50 gm. per cent or 
higher, nine gave strongly positive and five gave negative Hanger tests ; and 
of the 33 whose globulin concentration was less than 2.5 gm. per cent, 20 
gave negative and 13 gave positive tests. These findings suggest that some 
component of the serum globulins may be responsible for flocculation. 

Cholic Acid. The serum and urine of 38 hepatitis patients were analyzed 
for cholic acid and measurable quantities were found in only four specimens 
of serum, the values for which were 4.1, 4.8, 5.1, and 5.4 in milligrams per 
cent. Of the four patients who had abnormal concentration of cholic acid 
in the serum, three were characterized by prolonged, marked icterus but 
showed no other clinical or laboratory evidence of severe illness ; one of these 
was studied in the fourth week and two others in the seventh week of ill- 
ness. The fourth patient was studied on the sixth day after onset when 
the icterus index was 40; he had had mild pruritus for five days. Gall- 
bladder bile which had the appearance of being highly concentrated both in 
color and consistency was removed at two autopsies and analyzed for cholic 
acid; both the patients had had long illnesses and were deeply icteric at the 
time of death. At autopsy there was evidence of extensive regeneration but 
also evidence of intrahepatic obstruction of bile channels. In one specimen 
the concentration of cholic acid was 0.5 per cent and for the other, 4.8 per 
cent. The latter value is normal for hepatic bile but low for gall-bladder 
bile; the former is quite low even for hepatic bile. Cholic acid was not pres- 
ent in measurable quantities in the sera of either of these patients 10 and 
four days respectively before death. Dr. Schmidt states that in his experi- 
ence in clinical and experimental fields, biliary obstruction alone gave marked 
elevations of cholic acid in the serum, but when injury to the liver was 
superimposed upon obstruction the level of cholic acid in the blood fell. He 
suspects that the fall is due to diminished formation of cholic acid in the 
liver (personal communication ). 

Kidney Dysfunction. We observed albuminuria in 16 patients, gross 
hematuria in one, microscopic hematuria in three, and oliguria in two pa- 
tients. [Except for two patients, albumin in the urine was found in low 
concentration and for brief periods, and it was always found in urine of low 
specific gravity. All the patients who showed albuminuria showed anemia; 
and the appearance of albuminuria within a week or two following laboratory 
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or clinical evidence of blood destruction was observed with sufficient fre- 
quency to suggest a causal relationship. 

During the last weeks of the period of study of hepatitis we became in- 
terested in the possibility of detecting impaired renal function in hepatitis 
patients by measurements of the capacity to secrete a concentrated urine. 
Twenty-five estimations of concentrating power of the kidneys were made in 
17 hepatitis patients representing different stages and a wide range of se- 
verity of the disease. No patient in this group died; eight were convalescent 
from severe attacks, five were at the height of mild attacks, and four at the 
height of severe attacks. The results of 15 determinations in 11 patients 
are interpreted as evidence of defective concentrating power. The values of 
maximum specific gravity of the urine resulting from the injection of 
pituitrin in these 11 patients varied from 1.014 to 1.021 with a fairly even 
distribution over this range. Among these 11 patients were four studied at 
the height of severe attacks and five of the eight patients convalescent from 
severe attacks. Normal results were found in all five patients with mild at- 
tacks. All excreted phenolsulfonphthalein normally. It was not possible 
to follow these patients and determine whether there was any return of ca- 
pacity to secrete a concentrated urine. Copper reducing substances were 
found in the urine with significant frequency in those patients who showed 
other evidences of renal dysfunction. 

Miscellaneous Laboratory Studies. The degree of oxygen saturation of 
the arterial blood was determined by Lieutenant Alex Gordon for 18 pa- 
tients with severe attacks of hepatitis and for 10 normal individuals. The 
results for the two groups were not significantly different. Simultaneous 
determinations of plasma bicarbonate and chlorides were made in 18 pa- 
tients with severe attacks and all results fell within the normal range. In 65 
patients direct serum bilirubin represented from 60 per cent to 85 per cent 
of total serum bilirubin. The results of the measurements of basal gastric 
secretion in 45 hepatitis patients and in 18 normal individuals are inconclu- 
sive but suggest that hypersecretion of gastric juices may have occurred 
early in attacks of hepatitis. 

The cerebrospinal fluid of 20 extremely sick patients was examined. If 
the patient was deeply icteric, the fluid was faintly tinged with yellow, but 
lost its color on standing and gave a negative test for bilirubin with Van den 
Bergh reagents. Other abnormalities were not found except in the fluid of 
one of the patients with progressive loss of higher mental faculties in which 
a positive test for globulin was reported in two specimens. 


DISCUSSION 


Pathologists who studied post-inoculation hepatitis in Brazil*® described 
two sorts of pathologic processes in the liver: injury of cord cells varying in 
degree from the slightest which was detectable, to massive necrosis and 
lysis; and cellular accumulations about the portal triads. These. workers 
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suspected that the latter process was responsible for obstruction to flow of 
bile and perhaps even to portal blood flow. In general, our clinical observa- 
tions may be interpreted as supporting their concept; sometimes the picture 
was predominantly that of biliary obstruction and sometimes hepatocellular 
injury and at others a combination of both. In some patients all our ob- 
servations were such as to indicate the existence only of obstruction, but had 
we studied such patients earlier, at more frequent intervals, and more com- 
pletely it is possible that evidence of cellular injury might have been detected. 
There seems little doubt that in terms of days of illness the manifestations of 
obstruction were predominant in the disease picture. In other words, we 
believe that manifestations of hepatocellular injury were usually of brief 
duration (days) and that obstructive features were of long duration (weeks 
and months). The frequent appearance, before icterus, of anorexia, nausea, 
vomiting, enlargement and tenderness of the liver, pigmented urine and posi- 
tive Hanger test is interpreted as evidence suggesting rather than proving that 
hepatocellular injury was an early pathologic process. Our most completely 
studied patients had complicated attacks in which evidences of liver injury 
were observed after several weeks of illness and injury was probably not 
due directly to the primary agent of disease but was secondary to obstruc- 
tive processes and to the mechanisms responsible for extrahepatic tissue in- 
jury. The findings in such patients do not necessarily contribute to the 
natural history of uncomplicated hepatitis. 

Our observations point to failure, in hepatitis, of three kinds of func- 
tions of the liver and suggest a fourth: (1) external secretion; excretion of 
bilirubin, and cholic acid; (2) functions of synthesis; of prothrombin, al- 
bumin and cholic acid, and glycogen from galactose; (3) vascular functions, 
particularly the functions of supplying a vascular channel between the 
splanchnic vessels and the vena cava. In the most severe forms of the dis- 
ease there was clinical or laboratory evidence of failure of all three kinds of 
function. In many patients, however, the only laboratory evidence of dys- 
function was of excretion. The combination of icterus and pale stools, 
which we interpret in this disease as evidence of excretory dysfunction, was 
the rule, and a few of those studied showed increased concentration of serum 
cholic acid. Except for severe attacks, however, the capacity to synthesize 
prothrombin and glycogen was found to be normal by our tests, which sup- 
ports the concept that biliary obstruction was the principal cause of icterus 
in uncomplicated attacks. The infrequency of severe pruritus and marked 
bradycardia and the presence of urobilinogen in the urine indicate that 
biliary obstruction was partial. 

The frequency with which we found in patients with post-inoculation 
hepatitis laboratory evidence, which may be interpreted as indication of 
biliary obstruction rather than hepatocellular injury, points a clear warning 
to the danger of placing too much dependence on functional liver tests in the 
differential diagnosis of surgically remediable biliary obstruction. 
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Disturbances of the blood vascular functions of the liver might well have 
effects which would range from mild functional hepatic disorders to necrosis 
of liver cells. We have described above the occurrence in post-inoculation 
hepatitis of the syndrome of ascites, enlargement of the spleen, and death 
from hemorrhage due to rupture of an esophageal varix, but with a liver at 
autopsy showing the picture of subacute yellow atrophy. The occurrence of 
the syndrome is evidence that extreme degrees of obstruction to flow of the 
blood through the liver did occur in the disease. That degrees of portal ob- 
struction less severe occur in non-fatal attacks seems likely; certainly some 
patients had ascites and splenic enlargement without fatal termination. 

We are impressed by the similarity of the disease picture in some of the 
patients with complicated attacks who had not received blood transfusions to 
that which developed in one patient with severe hepatitis who had a severe 
hemolytic transfusion reaction. The similarity is so great that we are led to 
suggest that intravascular hemolysis and the body reactions in hepatitis pa- 
tients to hemolysis may be one of several closely related mechanisms re- 
sponsible for tissue injury, both hepatic and extrahepatic. We suspect that 
because of congestion and stasis in the spleen and in other abdominal viscera, 
with other factors playing a part, hemolysis occurred in the vessels of those 
organs ; as an immediate consequence there was injury to minute vessels and 
transudation of a fluid rich in protein. The products of the hemolytic proc- 
ess were deposited in various organs, particularly in the kidney, and led to 
delayed local tissue reaction, as suggested by Kimmelstiel.*° In any such 
mechanism of tissue injury the products of hemolysis are considered as 
foreign or pathologic in the blood stream, as are the products of lysis of liver 
cells, and some other related substances which may gain access to the blood 
stream from the alimentary tract, or by parenteral injection for therapeutic 
purposes. Many individuals tolerate the destruction of large quantities of 
transfused blood, presumably by hemolysis, without important symptoms or 
apparent harm,” because of the efficient functioning of a cellular system, in 
part represented by the Kupffer cells of the liver. Normally the hemoglobin 
resulting from hemolysis is quickly removed from the blood stream and con- 
verted into bilirubin and other compounds. We suspect that in severe 
hepatitis failure occurs, consequent to injury and overloading of the system 
responsible for the safe removal from the blood stream of substances such as 
the products of cell lysis. Such a patient would then be injured by a quan- 
tity of potentially harmful substances which would cause little or no harm to 
a normal individual. Capillary hemorrhage was probably the commonest 
complication in epidemic hepatitis and may have caused tissue injury, hepatic 
and extrahepatic, in at least two ways: (1) by the immediate consequences 
of extrusion of blood into the intracellular spaces; (2) by the cellular and 
chemical reactions to blood in the tissues. We suggest that in severe at- 
tacks of hepatitis capillary hemorrhages contribute to the load on the 
reticuloendothelial system and thereby contribute to its failure and that in- 
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efficient removal of blood from the tissues may result in a delayed reaction 
locally such as was noted in the gums. 

The concept outlined above contributes toward explanation of the fol- 
lowing observations: close association of enlargement and tenderness of 
spleen, rapid fall of erythrocyte count unexplained by hemorrhage, fever, 
malaise, back pain, sense of tightness in the chest, onset of delirium, followed 
by reticulocytosis, azotemia, ascites, albuminuria, and isosthenuria; a fall in 
concentration of serum bilirubin associated with persistent failure of ca- 
pacity to synthesize prothrombin; gingivitis following petechial hemorrhages 
into the gums; tendency to develop skin rashes, unfavorable reactions to in- 
jection of plasma and liver extract. 


SUMMARY AND CONCLUSIONS 


1. Observations are reported which outline some of the principal clinical 
features of post-inoculation hepatitis as seen in a large epidemic among 
soldiers and describe in more detail the disease picture of severe attacks rep- 
resenting about 1 per cent of the epidemic cases. 

2. The disease was indistinguishable clinically from conditions com- 
monly known as infectious hepatitis or catarrhal jaundice. The distinctive 
features were epidemiological. 

3. Criteria of severity are discussed and standards presented. Duration 
of disease, weight loss, and highest icterus index were the criteria for an ap- 
proximate classification, but showed a high frequency of agreement only at 
the extremes of severity. Eighty-one per cent were classed as mild, 17 per 
cent as moderately severe and 2 per cent as severe. <A detailed analysis of 
clinical features and results of laboratory studies permitted separation of 
cases classed as severe into six groups; the majority were found to be devoid 
of features indicating severity other than prolonged and marked icterus. 

4. The complications of hepatitis were: dysfunction of the central nerv- 
ous system; massive hemorrhages into the alimentary tract; ascites, some- 
times with high protein concentration in the fluid; renal dysfunction as 
manifested by albuminuria and isosthenuria; skin rashes; gingivitis ; hemor- 
rhages into skin and mucous membranes. 

5. Mental symptoms in the sickest patients resembled some of those seen 
in acute alcoholism, hyperinsulinism, and anoxia of the brain, and indicated 
a grave prognosis. 

6. Anemia, next to petechial hemorrhages the commonest complication, 
usually occurred late in the disease, was commonly macrocytic in type, and 
in a few instances developed rapidly and in association with manifestations 
indicating hemolysis. 

7. It is suggested that secondary injury of the liver and damage to extra- 
hepatic tissues in complicated attacks may depend on failure, consequent to 
injury and overloading, of the system responsible for removal from the 
blood of the products of lysis of hepatic cells and erythrocytes, and of re- 
lated substances. 
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8. For estimation of degree of liver injury and as a basis of prognosis 
in severe attacks a valuable criterion was found in the number of days neces- 
sary for correction of prolonged prothrombin clotting after therapy with 
synthetic vitamin K was begun. 

9. In general, the results of our clinical and laboratory observations are 
compatible with the concept that there were two kinds of pathologic proc- 
esses in the liver, one of which was sometimes predominant; one caused in- 
jury or death to hepatic cord cells and the other, obstruction to flow of bile 
and less commonly of blood; the former was of brief duration and the 
latter frequently dominated the picture for most of the period of illness. 

10. Warning is given of the danger of using liver function tests for the 
diagnosis of surgically remediable biliary obstruction. 

11. There was a tendency toward diminution in concentration of plasma 
albumin and an increase of serum globulins without important change in 
concentration of total plasma proteins or of fibrinogen. 

12. Numerous observations indicated the great importance of rest in 
treatment and of the regular, frequent intake of food, especially carbo- 


hydrate. 
13. Quantitative estimations of appetite in a few patients indicated a 


preference for a diet of normal proportions. 
14. Some failures in treatment are recorded. 
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THE MANAGEMENT OF CERTAIN ASPECTS OF GAS 
POISONING WITH PARTICULAR REFERENCE 
TO SHOCK AND PULMONARY 
COMPLICATIONS * 


By Maurice S. Seca, M.D., and Mark Atsner, M.D., 
Boston, Massachusetts 


We have had the occasion recently of observing several cases presenting 
the problem of the management of shock and pulmonary complications due 
to inhalation of noxious agents. These cases have raised many important 
points in therapy, which, if neglected, may lead to the death of the patient. 
Not infrequently in such cases, therapeutic procedures which seem on the sur- 
face definitely to be indicated have led to disastrous results which could have 
been avoided, if more careful consideration had been given to the problem at 
hand. Among such difficulties may be mentioned the use of plasma for 
shock, the management of pulmonary edema, and the indications for tracheo- 
tomy in patients with respiratory embarrassment. 

It is our purpose here to discuss in detail the management of these cases, 
and to point out certain pitfalls in therapy that must carefully be avoided. 


1. MANAGEMENT OF SHOCK 


The management of shock may be considered from three standpoints: 
first, when to begin treatment ; second, what to do; and third, what not to do. 

A. The time factor. The ideal time to commence shock therapy is 
actually before shock has manifested itself with the classical symptoms of 
pallor, cold sweat, shallow respiration, rapid and thready pulse and low blood 
pressure. These findings represent physiological decompensation on the 
part of the organism and many changes may have taken place which the 
best of shock therapy may be unable to reverse. It is well known that fol- 
lowing injuries of any sort, with the possible exceptions of severe trauma to 
the abdomen and head, there is an interval of from four to six hours before 
the shock syndrome is clinically obvious, the so-called latent period which has 
given rise to the names secondary or delayed shock. It is during this period 
that shock treatment should be started. Consequently, any individual who 
has been exposed to trauma of a degree that may induce shock should 
receive shock treatment as soon after the trauma as possible and before fall 
in blood pressure and other well known phenomena have occurred. 

B. Position. The shock patient, or, therapeutically preferable, “the 
shock candidate,” should be placed in bed in the horizontal position, without 
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elevation of the foot of the bed. The Trendelenburg position has not 
proved its value clinically. Experimentally it has been shown that the pool- 
ing of blood in the capillary reservoir, as occurs in shock, is not affected by 
gravitational forces. For the treatment of primary or initial shock which 
occurs immediately following trauma the Trendelenburg position is in- 
dicated and of value. 

C. External temperature. Heaters and blankets should not be applied. 
The patient should be exposed to ordinary room temperatures and covered 
with a single sheet and blanket. The evidence against warming the patient 
excessively is, at the present time, more than merely suggestive.” * The 
lowering of body temperature in shock patients may be a compensatory 
mechanism for combating tissue anoxia, inasmuch as it decreases the oxygen 
requirement in an individual already suffering from the ill effects of anoxia. 
Heating the patient directly opposes this mechanism. 

D. Sedation. Morphia in 44 grain dosage may be used for sedation, but 
with care not to depress the patient or lower the respirations too far, thereby 
increasing anoxia and adding to the vicious cycle of capillary damage, in- 
creased permeability and all its attendant sequelae. 

E. Oxygen. The use of 100 per cent oxygen is extremely valuable,* * ° 
and this should be administered routinely whenever possible. The Barach- 
Eckman-Molomut mask or the B.L.B. mask may be utilized for this purpose. 

F. Fluid replacement. The value of fluid replacement is undisputed, 
and in view of the fact that there exists in shock a disturbance in water and 
electrolyte balance which makes the absorption of liquids given orally, rectally 
or subcutaneously uncertain, the route of administration must be by vein or 
by bone marrow. Solutions of crystalloids, such as hypertonic saline or glu- 
cose are, in themselves, useless and at times harmful. Due to the increase 
in capillary permeability these substances readily find their way out into the 
tissue spaces, and carry with them valuable plasma proteins which already 
may be markedly depleted. The ideal fluid for replacement, of course, is 
the one which most closely resembles in composition the fluid lost. Isotonic 
human serum or plasma is ideal in this respect, and excellent results have been 
obtained with both.” * Our own experience has been confined to isotonic 
plasma, and we are certain that many cases of secondary shock have been 
prevented by its timely use. However, we would like, at this point, to warn 
against the injudicious use of plasma, inasmuch as we have seen numerous 
instances of circulatory failure due to enthusiastic rather than rational dosage. 
Unfortunately, no uniform plan of dosage has been given. Numerous 
schemes have been outlined which seem to us more confusing than helpful. 
A simple method is to begin treatment with 500 or 1000 c.c. of isotonic 
plasma and to administer additional doses of 500 c.c. every four to six hours 
as indicated. Guides to further therapy are: (1) the patient’s general con- 
dition, (2) serial hematocrit readings, (3) plasma protein determinations, 
and (4) frequent checks on pulse rate, blood pressure, etc. We should advise 
against exceeding 3000 c.c. for the total 24 hour dose, remembering that 
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acute left ventricular failure has occurred in such instances. Furthermore 
the preservatives for plasma are mercury compounds, which, in oliguric and 
anuric patients, may lead to renal difficulties. Associated with plasma admin- 
istration is the addition of crystalloids when indicated, and determinations 
of serum sodium, chloride and bicarbonate should be carried out when 
possible. 

We have had only limited experience with the use of hypertonic solutions 
of albumin in the treatment of shock. There are certain drawbacks to such 
therapy, such as marked dehydrating effects and depletion of blood globulin, 
which may render it inadvisable in many cases. It has been used as a method 
of counteracting pulmonary edema by virtue of its great osmotic effect, but 
we have found that this difficulty can be more effectively and more safely 
controlled by positive pressure inhalation therapy, to be described in detail 
later. If used, one unit of albumin (25 grams in 100 ¢.c.) should not be 
exceeded in 24 hours. 

G. Adrenal cortical hormone. A final adjunct in the management of the 
shock patient is the use of adrenal cortical hormone, the whole extract being 
the preparation of choice.“ The basis for such therapy lies in the clinical 
similarity of the shock syndrome and adrenal cortical insufficiency, and in 
the fact that many patients in shock are benefited by its administration. A 
product such as eschatin may be employed in dosage of 5-10 c.c. repeated 
every six hours. In the management of “shock candidates” cortical extract 
is usually unnecessary. 

There remain certain “don’ts” in shock therapy, which will briefly be 
mentioned now. First, do not use digitalis which not only is of no value, but 
actually may be harmful. The heart in uncomplicated shock is not at fault, 
but rather the peripheral circulation. Secondly, do not administer epine- 
phrine because it raises blood pressure. Epinephrine has been used experi- 
mentally as a method of inducing shock and pulmonary edema. Finally, 
omit stimulants such as caffeine and strychnine. They have no value in 
correcting the defects present in shock, and may make the patient unduly 
restless. 

In view of the fact that many of the patients under discussion may de- 
velop infection, the question of chemotherapy is raised. We feel that it is 
advisable to withhold all chemotherapy including all substances containing 
chemotherapeutic agents until the patient’s urinary output exceeds 700 c.c.; 
otherwise, toxic levels of the drug are to be expected. In oliguric patients 
attention should be directed first towards improving urinary excretion. 
When adequate output has been obtained, chemotherapy may be employed 
orally or parenterally, according to the patient’s condition. 


Il. MANAGEMENT OF PULMONARY COMPLICATIONS 


A wide variety of pulmonary manifestations occur in inhalational gas 
poisonings. The industrial fumes (chlorine, nitrous dioxide, hydrogen sul- 
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phide, and nitric acid) have actions similar to chemical warfare gases of 
the chlorine and arsenic group (chlorine, chloropicrin, phosgene and mus- 
tard gas). Some of these agents have their primary site of action on the 
epithelial cells of the bronchi, whereas others penetrate to the alveoli. The 
latter group act directly on the pulmonary capillaries producing an increase 
in capillary permeability. Most of the deaths result from pulmonary edema 
and cardiovascular failure. Autopsy usually reveals acute inflammation of 
the trachea and bronchi, large edematous areas alternating with foci of 
emphysema and atelectasis in the lungs, and acute dilatation of the heart, 
particularly the right ventricle. Those that recover present signs and symp- 
toms of inflammatory involvement extending from the larynx to the alveoli. 

The above findings were observed in most of the victims who inhaled the 
noxious fumes in the Coconut Grove disaster. The time of onset of pul- 
monary edema was variable, in some cases appearing within a few hours and 
in others being delayed for several days. Varying degrees of pulmonary 
edema were observed, and death followed shortly after its onset in a large 
percentage of cases. The cases with delayed onset were particularly con- 
fusing. A number of the victims gave the general impression of well being, 
except for a short irritating cough, only to succumb within a short time to 
massive pulmonary edema. 

Barach * '*:'*'***?* and his associates have suggested a program of 
physiologically directed therapy in the management of patients with serious 
respiratory disease. A similar plan was carried out by one of us” in the 
management of a series of patients desperately ill with pneumonia and 
asthma, and in a few of the cases in the Boston disaster. 

This program should consist of two main parts, the first directed toward 
continuous bronchial relaxation, and the second toward the application of 
positive pressure with mixtures of oxygen or helium and oxygen to the inner 
surface of the lung. 

A. Repeated bronchial relaxation. This can be accomplished by the 
use of aminophyllin, dilaudid, iodides, nebulization therapy with neo-syne- 
phrin and epinephrine, and proper humidification. 

1. Aminophyllin. This drug may be given intravenously, intramus- 
cularly, or rectally. Reactions are seldom encountered if it is given slowly. 
Occasionally one may see slight pallor, sweating and tremulousness. There 
may be observed a physiological lowering of the venous pressure or intra- 
thecal pressure. We have found it most useful if given rectally as suggested 
by Barach. Seven to 10 grains dissolved in 20 c.c. of tap water may be 
given through a number 10 French catheter. This should be repeated in the 
morning and evening, and may be continued for one to three weeks depend- 
ing upon the degree of bronchospasm present. Practically all cases have 
shown various degrees of bronchospasm which may persist through con- 
valescence as well. 

2. Dilaudid. This drug can be given in doses of 1/30 to 1/60 grain 
and can be placed in the aminophyllin solution when used rectally. No 
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respiratory depression has been observed with its use. Furthermore, the 
need for a hypodermic is done away with and a drug dependency does not 
develop. Dilaudid is preferable to morphine. Fatalities with the use of 
morphine in serious cases of respiratory disease of the obstructive type have 
been observed. Morphine depresses respiration and may check the cough 
reflex and diminish pulmonary ventilation too suddenly. In this manner 
it removes an effective positive pressure opposing force against the pulmonary 
capillaries, and pulmonary edema or obstructive manifestations may follow. 

3. Iodides. Iodides are most useful in the later stages of management 
when a dry, irritating, non-productive cough is present. It has no value in 
the early stages of pulmonary edema. Potassium iodide in liquid or tablet 
form, four grams daily, may be given. In a few instances it seemed that 
the Burnham’s soluble iodine was of greater value in producing a thin, 
watery, less tenacious secretion from the upper respiratory tract. The usual 
precautions with the use of iodides should be observed. 

4. Nebulizer therapy. Supplemental inhalations with vaporized sprays 
of 1 cc. of 1 per cent neo-synephrin and 0.5 c.c. of 1: 100 epinephrine four 
or five times daily were found most beneficial. The solutions are placed in 
the nebulizer which is connected directly to the oxygen tank. Using a flow 
of oxygen of 5 to 6 liters per minute, a single treatment takes about 20 
minutes. The patient can hold the nebulizer directly in his mouth. These 
inhalations can be started during and after the frank pulmonary edema. 
As a rule the cough becomes easier and more productive after this therapy. 

sronchospasm can also be controlled in this way. Neo-synephrin is an 
effective vasoconstrictor of the tracheobronchial tree and thus tends to di- 
minish its secretions. It is a poor bronchodilator. Refractoriness to it does 
not develop. Epinephrine is an effective bronchodilator. It may be possible 
to utilize one of the chemotherapeutic drugs in this form of inhalational 
therapy to help in combating pulmonary infection. Further studies in this 
direction are being carried out. 

5. Humidification. The proper humidification of the room air and the 
inhaled therapeutic gases should be observed. This is of particular im- 
portance in tracheotomized cases. Simple steam inhalations are preferable 
and at least 70 per cent humidification should be obtained. Tincture of 
benzoin has proved to be too irritating. Mixtures of camphor, menthol and 
eucalyptol in a milk of magnesia base have been suggested by Healy,’® and was 
found most soothing and comforting in one very sick patient with an ex- 
tensive pneumonitis from gas poisoning. Further observations with this 
mixture may be worthwhile. 

B. Positive pressure inhalation with oxygen or helium and oxygen mix- 
tures. There have been case reports in which positive pressure inhalation of 
oxygen or helium and oxygen have cleared the signs of pulmonary edema 
promptly (Norton,** Northrup,"* Poulton,” and Boothby, Mayo and Love- 
lace**). Barach * and his associates have repeatedly demon- 
strated its physiological advantages and therapeutic usefulness. The signs 
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of pulmonary edema disappear rapidly and remain absent as long as the pres- 
sure is applied or until the original cause has been removed. The application 
of a gentle internal distending force serves to keep the bronchioles patent and 
opposes the hydrostatic pressure within the capillaries. Barach has com- 
pared it with putting a finger on the capillary wall itself. He has demon- 
strated by its use a reduction of the negative intrapleural pressure, diminished 
tidal air, increase in residual air, reduction in total pulmonary ventilation 
and an increase in the vital capacity. The dyspneic patient is soon able to 
rest, and sleep may follow. Respiratory decompensation is thus prevented. 

The type of gas mixture used will depend upon the factors responsible 
for the dyspnea, whether anoxemia or respiratory obstruction. If anoxemia 
is the main factor, oxygen in concentrations of 95 per cent or more may be 
used alone. If respiratory obstruction exists, mixtures of 80 per cent 
helium and 20 per cent oxygen are more beneficial. The latter mixture is 
only one-third as heavy as air. It requires only one-half the force necessary 
for the passage of air through similarly constricted orifices. The percentages 
of the helium and oxygen mixtures can be controlled at will by using separate 
tanks of oxygen and 80 per cent helium with 20 per cent oxygen connected 
by a Y tube to the apparatus used. The greater the concentration of helium, 
the more effective the mixture in overcoming respiratory fatigue and dyspnea, 
provided that anoxemia is avoided. 

Positive pressure can be effectively administered through the Barach- 
Eckman-Molomut ** mask which is metered for positive pressures up to 4 cm. 
of water in the expiratory phase only. It can be given more ideally through 
the Barach * helium-oxygen rebreathing hood apparatus. With this ap- 
paratus positive pressures can be given during both inspiration and expiration. 
Proper humidification can be given with both the mask and hood. The 
patient can be kept in the hood or mask for as many days as needed. When 
the need for positive pressure no longer exists the mask can be used without 
employing the metered disc for positive pressure and the desired percentages 
of oxygen can be given. The patient can be transferred to a tent, if this is 
considered more desirable. The percentages of oxygen should be gradually 
lowered before the complete cessation of treatment, in order to prevent the 
recurrence of anoxia. Cerebral symptoms may follow the sudden removal 
of oxygen therapy in chronic anoxia. 

Generally, positive pressures of 2 to 6 cm. of water are sufficient for 
preventing or treating pulmonary edema. Pressures above 6 cm. of water 
may diminish the return flow of blood to the right side of the heart. Theo- 
retically shock may be considered a contraindication for the use of positive 
pressure. However, if the lower pressures are used, beginning with 2 cm. 
of water pressure and cautiously increasing the positive pressure as needed, 
no difficulty need be encountered. 

In sudden disasters when positive pressure therapy is needed for a large 
group of people the temporary procedure of instructing the patient to breathe 
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out through his pursed lips may be helpful. Short pieces of rubber tubing 
with lumina narrower than the human trachea can also be distributed with the 
instructions to exhale through the tubes. It would be of considerable ad- 
vantage to the armed forces, if the routine gas masks were metered for 
positive pressure in expiration similar to the Barach-Eckman-Molomut mask. 
In this way the victim could start positive pressure, if he has inhaled an 
irritant gas, before adequate medical help reaches him. Such measures as 
the above are temporary, but may be helpful until proper mask equipment is 
available. 

C. Tracheotomy. Tracheotomies were performed on many of the vic- 
tims of the Coconut Grove disaster. These victims generally presented the 
picture of progressive anoxemia and obstructive respiratory disease. 
Tracheal edema as well as pulmonary edema was evident. No one can deny 
that tracheotomy is indicated in selected cases with tracheal obstruction above 
the suprasternal notch. However, the fundamental involvement is largely 
pulmonary in the gas inhalation victim. 

Tracheotomized patients generally demonstrate a tremendous persistent 
pulmonary fluid loss through the tracheotomy tube. This requires aspiration 
and suction at frequent intervals. Physiologically this procedure is un- 
sound. These patients have lost the back pressure against the pulmonary 
capillaries that they are accustomed to. The equilibrium between the hydro- 
static pressure in the capillaries and the colloid osmotic pressure is disturbed 
by the abrupt removal of an opposing force. Furthermore the danger of 
secondary infection is greater with such a fertile soil as the lung of the 
patient with gas poisoning. 

Woodman * showed that breathing against positive pressure during ex- 
piration in tracheotomized patients resulted in the successful disappearance of 
the profuse edema fluid. Kernan and Barach * confirmed this finding and 
easily controlled the clearance of serous and mucous fluid in the tracheo- 
bronchial tree, by having the patient expire, through an elongated tracheo- 
tomy tube, into a water bottle providing 3 to 5 cm. water pressure. 
Barach ** '* has outlined the sequence of events in the production of pul- 
monary congestion and edema in tracheal stenosis. He has demonstrated the 
reversability of the increasing intrathoracic negative pressures in respiratory 
obstruction with the use of positive pressures. 

If tracheotomy must be performed, one should be prepared to keep the 
opening dry and clear and to apply positive pressure inhalation therapy with 
proper humidification through the tracheal cannula. 

In general, then, it would be best to attempt a program of positive pres- 
sure, preferably with the rebreathing hood apparatus, using mixtures of 
helium and oxygen, before resorting to tracheotomy in cases of tracheal ob- 
struction whatever the cause. The number of tracheotomies will be mini- 
mized in this way. 
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SUMMARY AND CONCLUSIONS 


1. A program for the management of shock and pulmonary complications 
in cases of gas poisoning has been outlined. 
2. Certain features in the therapy of shock should be emphasized : 


(a) begin treatment as early as possible, preferably during the so- 
called latent period. 

(b) keep the patient flat in bed, properly sedated, and at ordinary 
room temperatures. 

(c) administer 100 per cent oxygen in all cases whenever possible. 

(d) avoid the excessive dosage with plasma. 

(e) avoid certain drugs such as digitalis, adrenalin, caffeine and 
strychnine. 


3. The proper management of pulmonary complications should include 
the following : 


(a) repeated bronchial relaxation by the use of aminophyllin, 
dilaudid, iodides, nebulization therapy with neo-synephrin and 
epinephrine, and humidification. 

(b) positive pressure inhalation with oxygen or helium and oxygen 
mixtures. 


4. Certain physiological objections to tracheotomy have been presented. 
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THE MECHANISM AND TREATMENT OF RAYNAUD'S 
DISEASE: A PSYCHOSOMATIC DISTURBANCE * 


By Istpor Murson, M.D., F.A.C.P., New York, N. Y. 


“The microcosm of the somatic manifestations of Raynaud's disease is related 
to the macrocosm of personality and social-economic derangements.” 


THE treatment of Raynaud's disease has been mainly directed to the use 
of ephemeral vasodilators or the surgical interruption of the sympathetic 
pathways. As therapeutic maneuvers they may be successful or at times 
inadequate for complete cure. Explanations for the failure of surgery have 
been based on flaws in operative technic ** *° or on the creation of a new and 
abnormal physiology.‘ The rationale for their use has been based on two 
current conceptions of the mechanism of Raynaud’s disease. One of these 
assumes that there is local fault in the minute vessels of the skin and the 
digital arteries..* The other and older one holds that the angiospasm 
is the result of some abnormal impulses coming through the sympathetic 
nerves.” *' After several years’ observation it is our feeling that in Ray- 
naud’s disease a continuous flow of vasoconstrictor stimuli is maintained by 
a chronic psychosomatic disturbance. These induce a partial angiospasm 
which then becomes complete when the skin is exposed to the cold. We will 
show that the primary and complete obliteration of the lumen of the minute 
vessels is the result of a compounding of two forces, one emotional and the 
other physical. Secondarily, thrombi appear in these injured vessels and the 
“local fault’ develops. Our mode of therapy based on this conception has 
enabled us to bring relief to those in whom, through cooperative effort, it 
was possible to remove the basis for the psychic trauma. This theory fur- 
ther helps to explain the failure or limitations of our form and other forms 
of therapy. 

The somatic disturbance in Raynaud's disease is localized in the minute 
vessel system of the skin. By their resistance they help convert the pulsating 
arterial stream into the steady venous flow. Their permeability, said to be 
under the control of the sympathetics,’ is essential to the transfer of metal- 
olites between the blood plasma and the tissues. Because of their exposed 
positions they are able to dissipate body heat at a rate proportional to the 
differential between the temperature of the skin and the air. Variations 
in the diameter of these vessels are regulated by a vasomotor apparatus under 
the influence of either the short axone reflexes or the distant sympathetic 
pathways or the internal secretions circulating in the blood. Cold and acute 
emotional distress as fear are common stimuli of the vasoconstrictor type. 
A complete closure of the minute vessels can be induced by such stimuli. 

* Received for publication September 15, 1942. 

From the Department of Medicine, College of Physicians and Surgeons, Columbia Uni- 
versity and the Presbyterian Hospital. 
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Anoxia of the tissues supplied by these vessels then results. The skin turns 
either white or livid, depending upon the amount of blood trapped in the 
venules. The temperature of the skin is lowered to that of the environment. 
The blood pressure of the capillary falls... When the stimulus for con- 
striction disappears, the phase of reactive hyperemia follows to a degree de- 
pending upon the duration of the preceding anemia. The bright red skin 
represents distended minute vessels. The flow of blood is rapid and a local 
hypertension is present.* The skin temperature is now much higher than 
that present before the blanching of the skin. 

In Raynaud’s disease there is a great exaggeration of the normal vaso- 
constrictor responses of the minute vessels to two stimuli, cold and fear.* 
The vasoconstriction is prolonged and frequently so intense that the re- 
sultant anoxia injures the walls of the minute vessels and the tissues they 
supply. When the phase of reactive hyperemia finally does occur, not sturdy 
but injured minute vessels and tissues are being flooded and distended. Re- 
peated vasospasm of such an intensity brings about chronic injury of the 
endothelium, non-specific endarteritis, slowing of the blood flow and the 
formation of thrombi. The skin, because of these, becomes insufficiently 
nourished, breaking down easily when traumatized. The venous side of the 
minute vessel system is filled with stagnated blood because the contractile 
elements in their walls are palsied and unable to propel their contents. .This 
causes the characteristic livid color of the skin. The frequency of these epi- 
sodes depends upon how frequently there is an exposure of the parts to the 
cold. This gives the disease its characteristic cyclic timing. The patient’s 
complaints are numbness of the skin while in vasoconstrictor phases and a 
severe burning sensation during the reactive hyperemia. When secondary 
thrombi are present in the minute vessels, the skin is livid and tense with 
trapped blood. The fingertips are either atrophic or ulcerated, often scarred 
and deformed, always cold and sensitive to touch and frequently functionally 
useless. 

There is no apparent etiology for all this. For example, a cervical rib 
or the scalenus anticus muscle is not pressing on the subclavian artery or 
brachial plexus. No evidence of an involvement of the large arteries by an 
endarteritis of a degenerative or inflammatory nature is present. There are 
also no peripheral manifestations of a systemic endarteritis obliterans as 
found in lupus erythematosus disseminatus or periarteritis nodosa. 

All the cases studied in this paper presented some or all of the phases of 
the cyclic pattern of the somatic disturbances. They were carefully studied 
in the diagnostic clinics of medicine or surgery. No organic disturbance 
immediately or remotely related to the Raynaud’s syndrome was found. 
Reference to this will be omitted, therefore, in the case reports to avoid 
repetition. 

The first case shows the basis for the transition from the old to our new 
conception of the mechanism of Raynaud’s disease. It is also a record of 
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some of the several methods of treatment we had tried and dropped after 
the outcome of this case proved to us their futility. 


Case REPORTS 


Case 1. Female, age 33. 

Winter 1932-1933. History of color changes in fingers typical of Raynaud's 
disease. 

Winter 1933-1934. The patient first came to the clinic presenting violent cyclic 
changes in the fingers on exposure to cold, with destruction of the skin at the finger- 
tips and painful ulcers. Weekly injections of acecholene were started. Slight rises 
in temperature followed, but no definite improvement was reported. Pilocarpine HC! 
0.005 gm. subcutaneously biweekly was next tried but with little change. Ganglionec- 
tomy was offered to the patient who refused. 

Winter 1934-1935. Same symptoms; ulcers present again. Dinitrophenol was 
tried, with marked improvement. The patient became worse when the illness of her 
child was diagnosed as bronchopneumonia. Hematological and ophthalmoscopic ex- 
aminations were frequently made. Because of the increasing number of reports on 
the danger of the drug, it was stopped. Symptoms and disability returned in full 
force. She was advised to return the following winter for histamine iontophoresis. 

Winter 1935-1936. Symptoms strangely did not recur this winter. The cold 
weather did not cause any open lesions, and color changes were slight. Questioning 
at this time revealed the fact that the patient’s husband had deserted her. Her mar- 
riage, she confessed, had been unhappy for many years and she often thought that she 
would go out of her mind. Now she and her children were living with her mother 
and were contented. Her mother loved her and she was free from the abuse of her 
husband, economic insecurity, and the fear of pregnancy. 

Winters 1937-1941. There had been no recurrence of the previous state. This 
patient was now working and only during the illness of one of her children was she 
even conscious of her fingers. She was attending other clinics for a nose condition 
and for varicose veins. 

Comment. For three winters this woman was disabled by painful fingers 
and ulcerations healing indolently in spite of persistent treatment. Because 
of her suffering an offer of sympathectomy had been made but refused. ‘The 
non-surgical therapy gave her some relief each winter but had to be resumed 
with the onset of cool weather. ‘It was only the sudden resolution of her 
emotional derangement that brought about permanent relief. The many 
years of marital incompatibility and mistreatment were suddenly ended and 
with it the vasospastic disturbance disappeared. This dramatic reversal of a 
chronic disturbance of three years’ duration became the substance of our 
impression that only by an elimination of the causes of personality and social- 
economic derangement can a complete cure of Raynaud's disease be effected. 
It was now clear that a cold winter alone can not-induce such severe vaso- 
spasm of the minute vessels without the help of an emotional derangement. 

Soon thereafter three cases of Raynaud’s disease were seen in con- 
sultation in Sloane Maternity Hospital. They had been treated as endocrine 
or vitamin disturbances incidental or related to pregnancy but without relief. 
Because most of the complaints occurred during the night, observations were 
especially difficult. However, after questioning and capillaroscopy, it was 
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shown that these complaints were due to cyclic changes in the tone of the 
minute vessels. The emotional derangement was clear in each case after a 
few interviews. One knew she had a fibroid tumor and was anxious as to the 
prognosis of her survival during delivery. The other had fallen heavily to 
the ground and grew more and more anxious as term approached as to 
whether her fetus was deformed. She begged to have delivery hastened. 
To her, seeing was believing and reassurance was of no value. The third 
was greatly upset by the hospital routine of frequent antepartum visits, 
during two of which she had had trouble at home, once a robbery and the 
other time, a fire. Symptoms were mitigated by the explanations, but the 
complete disappearance of the symptoms took place only after delivery had 
resolved their anxieties. A checkup months later showed no recurrence. 

It was becoming increasingly apparent that success in curing Raynaud’s 
disease depended upon the complete eradication of the conflicts, worries and 
discontentments of the patient. Only their complete schism could bring full 
relief. Incomplete success meant only partial comfort, an example of which 
is found in the next case. 


Case 2. Female, age 32. 

In 1923, at the age of 15, the patient had had chilblains. 

In 1929 she gave birth to her first child, and changes in her fingers, character- 
istic of Raynaud's disease, were first noted. 

By the winter of 1938-1939 the patient had had five children, the youngest of 
whom was four months old. Her chronic emotional disturbance was the fear of 
further pregnancies. Another conflict also arose on religious grounds when the 
practice of contraception was suggested. She was doing all the washing for the 
five children and was unable to keep her hands out of water, as her husband’s salary 
did not permit a helper. On admission her fingers showed a typical response to ex- 
posure to cold, most marked in fingers L,, R, and R,. They also showed tissue loss 
at their tips. Histamine iontophoresis was started, and after the seventh treatment 
improvement was reported. Papaverine HCI 0.03 gm. intravenously before each treat- 
ment was added later. Contraceptive measures were prescribed by the gynecologist. 

Before the onset of cold weather, in the winter of 1939-1940, we reviewed with 
this patient our ideas concerning the relationship of her physical ills and the emo- 
tional disturbance created by her problems at home. She said that she had begun to 
realize this when she attained confidence in the methods taught her in the contraceptive 
clinic. There was a coincidental lessening of her symptoms. With the onset of 
cold weather she found that wearing angora gloves and making a Novena in Church 
were sufficient treatment. The color changes persisted but she had no pain nor 
ulcerations throughout the cold spell. She felt that she was well enough not to 
require vasodilating therapy. The responsibility and care of the children on the 
limited budget were still present but to a lesser degree now because an increase in 
her husband’s salary was expected in the near future. The fear of pregnancy had 
been removed but her religious scruples had been sadly wounded. This incomplete 
resolution had permitted her to return to relative comfort. She was intelligent 
enough to understand the association between her distress and her problems. This 
alone was not sufficient to bring about complete help as unfortunately is too often true. 
Complete economic stability had still to be attained. 


Our other case reports are in a similar vein, the degree of relief being 
parallel to the extent of the success met in relieving the emotional derange- 
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ment. ‘The difficulties encountered in trying to help these people are well 
illustrated in the case of the patient who had to undergo almost daily 
scoldings by her husband. It was suggested that the relationship of her 
disease to the wrangling be brought to his attention. He ignored this lec- 
ture on cause and effect and continued his haranguing. It was then sug- 
gested that during the scoldings the ulcerated fingertips be held before his 
eyes as an example of his malevolence, but to no avail. The patient then 
followed our suggestions of using ear stoppers during the scolding. Al- 
though this was of great help to the patient for a few days, the scoldings 
soon evolved into beatings. This form of therapy had to end quickly and 
the symptoms continued unabated. 

The next case illustrates how the multiplicity of problems which have to 
be met in analyzing and correcting the patient’s emotional derangements 
sometimes confuse the results attained by this method. The degree of 
success in handling them will bring a commensurate amount of relief of the 
Raynaud’s syndrome. 


Case 3. Female. This patient was a dentist with a 14 year history of Ray- 
naud’s disease: She suffered ulceration of the fingertips, chronic puffiness of the skin, 
and scarring of the fingertips, and was unable to work at her profession because of 
this condition. 

The sources of her anxiety were studied by Dr. R. McGraw of the Department 
of Psychiatry. She had a son who preferred movies to his studies. She blamed 
herself for this situation and felt inadequate because of her inability to cope with 
this problem. Her husband had syphilis and she lived in fear of contracting it in 
spite of many repeated negative Wassermann reactions. Her third source of anxiety 
was her failure to establish a dental practice. 

She was first seen in the clinic during the winter of 1937. Pilocarpine orally and 
intramuscularly failed to help. 

In the winter of 1938-1940 histamine iontophoresis preceded by whirlpool bath 
gave slight improvement. Papaverine HCI 0/03 0.03 gm. intravenously before ionto- 
phoresis was administered at times with a greater degree of help. 

While confined to the hospital at one time, she received intravenously 300 c.c. of 
normal saline solution containing 0.03 gm. papaverine HCl at a rate of 40 drops 
per minute. The relief was most gratifying to the patient. The skin remained pink 
and warm for several hours before returning to its original state. The oscillometric 
readings were increased in amplitude. The arterial and venous blood pressures 
dropped 11 mm. Hg and 26 mm. water respectively. Relapses were frequent when- 
ever her practice or the W.P.A. dental work she was doing became unsatisfactory. 
Physiotherapy was of great help to her, but the multiplicity of her problems, the 
difficulty in solving them, and the inability to maintain her morale all militated against 
sustained success. 


The following case illustrates the result of sympathectomy in a patient 
whose personality defects remained unaltered. 


Case 4. Female, age 29. 

Since the age of 21 the patient's fingers had become white when exposed to the 
cold. 

On her first admission to the clinic, during the winter of 1939, her story and 
physical signs were typical of Raynaud's disease. Her fingers were blue when exposed 
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to cold; R, » ang, Showed tissue loss. Her tongue appeared normal but she claimed 
that it became pale and numb, causing difficulty with her speech, after smoking. A 
trial injection of papaverine 0.03 gm. intravenously caused all fingers to turn pink but 
it upset her emotionally. 

An investigation of her emotional background showed that her home life was 
unhappy. Her marriage was being delayed because of the poor financial situation 
at home. She was having trouble at the office with her supervisor and wanted to 
be transferred to another department. However, since her disability was genuine 
she could stay home from work and receive her salary. She had come to the clinic 
because of the conflicting advice as to the proper form of therapy. She was con- 
vinced that an operation would be the only relief. 

A trial of treatment with papaverine and histamine iontophoresis gave her only 
transient relief. Inasmuch as she was convinced that an operation offered the only 
permanent cure, she was referred for a bilateral ganglionectomy which was per- 
formed by Dr. B. C. Smith. Her hands became warm but the color changes persisted. 
Chilling no longer caused the usual abrupt drop in skin temperature. She was, how- 
ever, a difficult emotional problem for the surgeon until she left for a distant city. 
She wrote that she had not returned to work but had married and left the city, and 
requested that she be referred to another surgeon. The sympathectomy had cer- 
tainly blocked the effect of cold on the vasoconstrictors, but her emotional conflicts 
were able to get through and still cause color changes and discomfort. Only when 
she separated herself from her family to marry and leave the city did she admit to 
any relief at all. During the winter of 1942 she returned to the clinic, complaining 
bitterly. Her symptoms had returned when she learned that her husband’s employ- 
ment in Chicago was about to terminate and that they would be obliged to return to 
New York. Her husband said that she was afraid to face the future. She was 
always anticipating the worst. She was sure that he would be unable to obtain new 
employment, although she knew that he had worked steadily for many years. She 
felt insecure in facing the problems of tomorrow and her disability continued. 


The case which follows illustrates the almost complete relief to be at- 
tained by the correction of social and economic derangements and the re- 
education of the patient. 


Case 5. Female, age 30. 

During the winter of 1940-1941, this patient experienced pains and color changes 
characteristic of Raynaud's disease. On admission to the clinic fingers R, and L, and 
L, showed marked involvement with slight reactive hyperemia but severe tissue de- 
struction. The test injection of papaverine HCI 0.03 gm. intravenously induced a 
marked hyperemia except in the fingers with the ulcerations. There cyanosis persisted, 
probably owing to the local fault, i.e., thrombi in the digital arteries. 

The emotional background of this patient was one of chronic derangement. Her 
parents were divorced but each of them had found a new mate. Her childhood had 
been spent in unhappy and hectic surroundings. Her own marriage, especially in 
the preceding three years, was characterized by a marked economic insecurity. Her 
husband’s salary was low. They had two children. In sharp contrast there stood 
out the happy marriage of her younger sister from whom she accepted aid for food 
and rent. She had no hope of ever regaining freedom from dependency. 

Treatment consisting of papaverine HCl intravenously, followed by histamine 
iontophoresis of both hands, was started. These were carried out three times weekly 
and induced an increasing hyperemia of the fingers. The relationship between the 
condition of her fingers and her emotional instability was explained and frequently re- 
emphasized. There was a lessening of pain and healing of ulcerations of her fingers. 
There were, however, several relapses which coincided with some new definite de- 


) 

f 
(| 
h 
d 
h 
yf 
ys 
ik 
ic 
CS 
y. 
st 
nt 
he 
nd 
ed 


234 ISIDOR MUFSON 


rangements in her emotional life due to conditions at home. She told us that she now 
realized the interrelationship of her disability and her troubles. A WPA _ house- 
worker was procured for her so that trauma of the avascular skin could be avoided. 

During the winter of 1941-1942 this patient did not have to return for treatment. 
At her last interview she said that she now understood her disturbance. They had 
moved to a more sunny apartment. She had no ulcerations, no pain, and only slight 
color changes, since her husband’s salary had been increased. 


Case 6. Female, aged 33. 

There was a history of arrested pulmonary tuberculosis. In 1937 Raynaud's 
symptoms began after an automobile accident which had resulted in a miscarriage. 

For two years typical white and red reactions of the fingers on exposure to 
cold occurred without tissue loss. She took her niece into her home and soon a 
severe marital discord arose, with the formation of a love triangle. This was partly 
solved by requesting the niece to leave her home. On admission to the clinic histamine 
iontophoresis and papaverine HCl 0.03 gm. intravenously were administered twice 
weekly. Much improvement was shown after several treatments. During the 
winters of 1939-1941, in spite of cool weather, the patient seemed to be getting along 
well. Her home life had been adjusted. There was no longer any evidence of 
Raynaud's disease. 


It should be apparent from a study of these case reports that there exists 
a causal relationship between both the personality and emotional derange- 
ments and the chief somatic complaints. Their association became more and 
more apparent to us with the sudden and dramatic disappearance of the 
chronic disability of our patients when their emotional problems were solved. 
We realized that local therapy alone was inadequate. Now investigations 
into their personal lives became more and more persistent. No longer was 
a simple denial of the existence of such problems acceptable. Previously if 
some episode of social or economic derangement was admitted by the patient, 
it had been considered perhaps the precipitating factor of some one of the 
many cycles of this chronic disease. This is the conception generally to be 
found in monographs of Raynaud’s disease * '* ** if emotional disturbances 
are at all mentioned in connection with it. 

The problems and the deviations in personality of these patients are un- 
covered only by a sympathetic and friendly attitude on the part of the physi- 
cian. The intimacy of their problems and a sense of futility in never being 
able to find their solution militate against their willingness to talk. The con- 
current medical and physical attempts to ease the patient’s somatic disturbance 
help break down this barrier between him and his physician. A good deal 
of tedious repetition in questioning has to be used both to abate their reticence 
and to check the reliability of their story. For some, the disease and the care 
being received for it have become a refuge from the insolubility of their 
problems in living. Their suffering becomes their excuse for failure. Others 
assume the behavior of hedging and fencing, thereby causing their stories to 
become incomplete. Still others resent the implication that their disease 
is dependent upon their abnormal mental state. This is especially true in 
cases with scleroderma. These patients rarely confide in their physician. 
Each case, when completely studied, will reiterate the idea that Raynaud's 
disease is the somatic manifestation of a disease of living. The fulfillment 
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of man’s basic desire is being denied him and the result is an abnormal 
physiology. No single type of personality or emotional reaction stands out 
in the patients studied by us. However, as a group they give one the im- 
pression that they have carried into their adult life an unfulfilled desire for 
the same type of protection which they received during childhood. With the 
death or a disabling illness of their protecting parent or mate, the burden 
may be transferred to a sibling or a husband. They begin now to live in 
still greater fear of what the future will bring because they dread losing this 
new protector. Some carry on responsible work but only with the encourage- 
ment of someone close to them. Alone they cannot face the dilemmas of 
living. They are baffled. These are not problems of the moment. They 
are chronic. They can see only failure ahead if they do undertake some 
venture. They often will not even hazard an attempt because they can only 
sense ultimate defeat. Only in an environment of the commensal type do 
they find any contentment. This term is not used in the guest and host sense. 
It refers to the mode of living in which one animal uses the armor, the hide or 
the weapons of another species to cope with their common enemies in the 
animal world. Mental peace and freedom from the irritation of unsym- 
pathetic fellow-men can only be attained by them when they are .shielded 
within the protective custody of a willing intimate. When, figuratively 
speaking, the reassuring pat on the shoulder and word of hope are not forth- 
coming, the sense of loneliness becomes more acute. For the first time, un- 
assisted they must meet both the old and the new problems. Their loneliness 
is now augmented by failure. Marital and economic problems commonly 
confront these people so inadequately prepared to meet them. Their attitude 
of despair often seems justified because their problems, even after having 
been unfolded by a cooperative investigation, do appear beyond solution. 

Some will be dissatisfied with this exposition of the mechanism of Ray- 
naud’s disease because no teleological basis for the forces involved in 
Raynaud’s disease has been given. They will want to know why angio- 
spasm should result in the few when there are so many with similar emo- 
tional disturbances. It is easier and probably just as enlightening to accept 
the apparent facts and say “It is so,’”’ than to become involved in seeking a 
teleological basis. Fear does create a constrictor response in arteries and 
viscera. It is a more highly developed reflex than its opposite dilatation. 
More often the latter is merely a relaxation of the constrictors. Specialized 
centers for the augmentation of constriction only are to be found in the 
adrenals, the sympathetic ganglia, and the vasomotor centers in the brain. 
Dilatation is not so highly developed and its mechanism is more often 
postulated than proved. The constrictor response of patients with Raynaud's 
is manifested not only by a spasm of the minute vessels in the skin of the 
hands and feet but also of the vessels in the skin of the rest of the body and 
those in the tongue. Furthermore, this stimulus often induces a contrac- 
tion of the smooth muscles of viscera, cardiospasm being its most common 
manifestation in Raynaud’s disease. 
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The psychiatrist says it is symbolism, the endocrinologist pluriglandular 
activity of the pituitary, adrenal and thyroid. The neuropathologist finds 
plasma cells in the ganglia of the sympathetic nervous system, and the in- 
ternist, thrombi in the minute vessels and arterioles. Perhaps one of these 
or the summation of all may be the answer to the problem, but, at present, 
our knowledge leaves it unanswerable. We will have to be satisfied with 
“It is so.” Suffice it to say that under certain emotional circumstances 
angiospasm does result through the mediation of pathways unknown. 

Our plan of therapy is based on the conception of the mechanism of the 
disease that the personality defect, the social and economic derangements lay 
the groundwork, and exposure to cold is the trigger mechanism for this 
disabling vasospastic disturbance. The treatment for such a complex 
etiological disease is best handled by a single person. A sympathetic attitude 
is prerequisite for the physician in charge. Where a social worker, psy- 
chiatrist and surgeon are available their cooperation is valuable. The 
psychiatrist is frequently uninterested because there is no outright mental 
disturbance and because the treatment of the somatic disturbance must 
be carried on concurrently. 

The history of the somatic complaint is taken first. The inquiry into 
personality and social disturbances is best carried on while the patient is 
receiving the physiotherapy described below. Under such a routine, it is 
easier to establish a friendly and cooperative relationship between the patient 
and the physician. The examiner must have faith that this approach holds 
the solution of the disease. The pattern of the disturbances soon becomes 
apparent as relationships between the episodes in the patient's emotional 
life dovetail in with the appearance or intensification of the somatic com- 
plaints. Often the patient will also begin to comprehend their interde- 
pendence, if he has not suspected it before. Those who sense this relation- 
ship are happy to hear that their suspicions were not unfounded. This 
realization shortens treatment. Success is most assured to those patients 
whose problems are simple and amenable to solution when unfolded. 

All these inquiries are time consuming. The adjustment of social and 
economic problems so unearthed is difficult. The social worker is of great 
help at this point. Her contact with the patient can be more intimate and 
more prolonged. She can make a better study of environment, and can help 
in carrying out the physician’s recommendations. Success in the solution 
of these derangements will bring about the amelioration of symptoms. Com- 
plete cessation ensues when the patient is able to cope with her problems of 
living or has them solved for her. The recurrence of symptoms and dis- 
ability when the patient again fails to meet successfully a new social or eco- 
nomic problem is final proof to the patient and also to the doubtful doctor of 
the truth of this theory. They wili not blame the weather again, an escape 
for those who do not know. 

Local therapy of the disturbance is important and must be carried on 
until the emotional disturbances are corrected and the thrombi in the minute 
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vessels are reabsorbed or ample collateral circulation is reéstablished. First, 
the degree of the local vessel fault or disease must be determined. This is 
important because it determines the type of vasodilating therapy which is to 
be used. When cyclic spasm and reactive hyperemia without thrombi in the 
minute vessels are the only manifestations, simple protection from the cold 
must be insisted upon while correction of the mental derangement is going on. 
Double gloves, loose fitting woolies, cashmere or woolen stockings and warm 
ample shoes are necessities though not fashionable. 

When many of the minute vessels are blocked by thrombi and the angio- 
spasm due to their presence is secondary, treatment is more complex and 
prolonged. The final success in all therapy will depend upon whether the 
disturbance is reversible, that is, whether recanalization and an increase in 
collateral circulation can be induced. There are many methods of relieving 
spasm. Their inadequacy lies only in their not being longer lasting. We 
have found that the simultaneous use of papaverine hydrochloride and his- 
tamine has been most efficient. A brief whirlpool bath may precede this 
treatment. The papaverine can be given in three ways: intravenously, either 
concentrated or diluted up to 100 c.c. normal saline, and by mouth. The 
histamine can be introduced directly into the skin by iontophoresis with the 
galvanic current. 

It is in this group that sympathectomy by section of the anterior white 
rami has been used by many for the relief of the spasm. It is indicated 
where physiotherapy fails. Its success is supposed to be dependent upon 
the complete severance of the correct white rami. Its failure to obtain the 
desired complete cure should not be blamed on the regeneration of the axones 
but on failure to realize that the basic emotional derangement stimulating 
the sympathetics has not been recognized and eradicated. A complete 
severance and interruption of the many pathways leading from the cerebral 
cortex and all the ductless glands to the end plates in the minute vessels of 
the skin must be postulated to prevent an interplay between the emotions 
and the musculature. It would be a formidable task even if it were possible. 
However, partial success is often obtained, and patients are thankful for this 
relief in the milder type of case. 

In a third group the secondary changes in the skin are most severe and 
irreversible. Atrophy, scarring, sclerodactylia and deformities are present. 
Here all modes of therapy are fruitless. In fact, attempts to increase the 
skin temperature are painful and resented by the patient as in erythro- 
melalgia. Attempts to induce reactive hyperemia bring blood to a skin 
which is taut and unyielding. The patient prefers the cooler but more 
comfortable skin. The tissues should be given the care that an almost blood- 
less area deserves, that is protection from the cold, heat and trauma. Physio- 
therapy such as histamine iontophoresis should be carried out with a very 
mild current because the insensitivity of the scarred skin brings the danger 
of burns. Rehabilitation by change of occupation is imperative. Amputa- 
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tion of chronically infected and deformed digits must be resorted to if 
necessary. 


CONCLUSION 


1. The mechanism of Raynaud’s disease, a psychosomatic disturbance, 
has been described. Cooling of the skin is the trigger mechanism which 
renders complete the partial occlusion of the minute vessels which has been 
initiated and is being sustained by personality and social-economic derange- 
ments. 

2. This cyclic type of vasospasm can further induce a non-specific end- 
arteritis with secondary spasm and endovascular thrombi. The additive 
effect of these leads to chronic anoxia of the tissues. 

3. Only a combination of therapeutic measures directed first to an im- 
provement in mental hygiene and alleviation of social-economic derangements 
and secondly to an increase in collateral circulation will obtain a total cure 
in all degrees of Raynaud's disease. 


The author is indebted to Mrs. S. Chlenoff of the Social Service Department for her 
social investigations and to Eli Lilly Company for providing a free supply of papaverine HCI. 
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METABOLIC AND VITAMIN STUDIES IN CHRONIC 
ULCERATIVE COLITIS* 


By Z. Bercovitz, M.D., F.A.C.P., and Ropert C. Pace, M.D., F.A.C.P., 
New York, N.Y. 


INVESTIGATIONS of patients with chronic ulcerative colitis have been car- 
ried out in three main fields, namely, glucose tolerance and its relation to 
metabolism, blood vitamin levels and the factors involved in rectal bleeding 
such as capillary fragility and blood prothrombin clotting time determina- 
tions. One object of these studies was to determine if any information 
could be obtained regarding the absorption from the gastrointestinal tract of 
carbohydrates and vitamins, and the metabolism of carbohydrates in patients 
with chronic ulcerative lesions of the large bowel. 

Methods. All of the patients studied had suffered from the disease: for 
periods of more than one year and had either been hospitalized or treated as 
ambulatory patients. Before studies were instituted all patients were on an 
especially prepared diet schedule which consisted essentially of high protein, 
high vitamin, low residue foods. This diet contained about 2000 calories 
with the following distribution: 85 grams protein, 200 grams carbohydrate, 
85 grams fat. Vitamin intake from natural sources was assured by includ- 
ing in the diet at least six ounces of fresh orange juice or grapefruit juice, 
which contains approximately 85 mg. vitamin C (Holmes, Pigott and 
Tripp’), butter, pureed carrots and green vegetables for vitamin A and 
carotenoids. Recently some of the patients have received increased amounts 
of carbohydrate in the form of dextrin, amounting to 345 calories daily. 

Dextrose Tolerance. Fifty-eight standard oral, one dose, two-hour dex- 
trose tolerance tests using 100 grams of dextrose were carried out on 37 
patients. The venous blood was analyzed for true dextrose content by the 
Shaffer-Somogyi * method and the results represent dextrose content without 
other reducing substances. Figures obtained by this method are usually 
about 20 mg. per cent below the figures obtained when methods that measure 
total reducing substances are used. The blood dextrose curves have been 
classified into five types as outlined by Mosenthal and Ashe.* The results 
are given in table 1. It is generally considered that the high type of curve 
indicates normal sugar tolerance so that 18.9 per cent of the 58 tolerance 
tests were normal and 81.1 per cent were abnormal. 

In order to ascertain if there would be a different response to a graded 
dose, one gram of dextrose per kilogram of body weight was given to 23 

* Received for publication July 30, 1942. 

From the Colitis Clinic, Department of Medicine, New York Post Graduate Medical 
School and Hospital. 


_ Read at Annual Session, American Medical Association, Atlantic City, June 10, 1942, 
Section of Gastro-Enterology and Proctology. 
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patients and the blood dextrose levels determined as in the previous group 
except that the determinations were made at hourly intervals for three hours. 
The results (table 2) show the normal types of curves (normal and high) 
were present in 30.3 per cent of the tests and abnormal curves were found in 
69.2 per cent, at the end of two hours. At the end of the third hour all of 
the curves had returned to a fasting normal level. 


TABLE I 


Chronic Ulcerative Colitis. Standard, Oral, One Dose (100 Grams), Two-Hour Dextrose 
Tolerance Tests Divided into Five Types of Curves 


Mean Blood Sugar Values—mg./100 c.c. 
| Number Per Cent = 
| of Tests of Total 
Fasting 1 Hour | 2 Hours 
Normal 9 15.5 74mg. %| 118 | 88 
Normal 
High 2 3.4 96 176 94 
Prolonged 6 10.3 83 116 | 128 
Abnormal | High Prolonged | 18 31.0 78 180 153 
Low | 23 | 396 | 73 72 «| O77 


TABLE II 


Chronic Ulcerative Colitis. Oral, One Dose, Three-Hour, Dextrose 
(1 Gm./Kg. Body Weight) Tolerance Tests 


Mean Blood Sugar Values—mg./100 c.c. 
Number Per Cent 


of Tests of Total 
Fasting 1 Hour 2 Hours 3 Hours * 

Normal 5 | 247 81 124 81 74 
Normal mg. % 

High 2 | 8.6 83 153 85 | 70 

Prolonged 4 | 172 79 124 111 76 
Abnormal | High Prolonged 2 8.6 85 165 125 83 

Low 10 43.4 80 s9 | 72 | 70 


Total 
Pts = 37 


Simultaneous Studies on Dextrose Tolerance, Basal Metabolic Rate and 
Respiratory Quotient in Chronic Ulcerative Colitis. Four normal adults * 
and 15 patients with chronic ulcerative colitis were included in this study. 
In the fasting state blood was taken for a blood sugar determination, the 
basal metabolic rate was determined by the gasometric method, and the 
respiratory quotient was determined by gas analysis. Each patient in- 


*The data of the four normal adults are included by the courtesy of Drs. M. Bruger 
and C. V. Bailey, New York Post Graduate Hospital. 
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gested 100 grams of dextrose and the same tests were repeated one and two 
hours after. 

The fasting respiratory quotient in normal individuals is stated to be 
about 0.82 and following the administration of glucose may rise to 0.96 in 
about two hours (Cantarow and Trumper‘*). Ingestion of carbohydrate is 
usually followed by a rise in R. Q., the extent of which depends upon the 
amount of carbohydrate consumed and also upon its nature (Peters and Van 
Slyke °). 

The results of these studies are given in table 3. In the four normal 
adults the dextrose tolerance tests showed an average mean within the normal 
range. The mean fasting basal metabolic rate was + 1 which increased 
to + 14 at the first hour and was + 10 at the second hour. The mean fast- 
ing respiratory quotient was 0.80 which rose to 0.83 at the end of one hour 
and to 0.89 at the end of two hours. 

The patients with chronic ulcerative colitis were grouped according to the 
type of dextrose tolerance curve exhibited by each patient in accordance with 
the standards described by Mosenthal and Ashe.’ In the one patient with a 
normal dextrose tolerance curve the fasting basal metabolic rate was minus 
11 per cent; after one hour it had risen to minus 8 per cent; and at the end 
of two hours it was minus 9 per cent. The fasting respiratory quotient in 
this individual was 0.82, at the end of the first hour 0.87, and at the end of 
two hours 0.91. These results are essentially those found in the normal 
group. 

Four patients had a prolonged dextrose tolerance curve with a mean 
fasting basal metabolic rate of minus 2 per cent, which increased to plus 5 
per cent at the end of the first hour and to plus 6 per cent at the end of two 
hours. The fasting respiratory quotient was 0.75, which rose to 0.82 at 
the end of the first hour and to 0.88 at the end of the second hour. These 
results differ from the normal group in that the basal metabolic rate did not 
decrease at the end of the second hour. Also the fasting respiratory quotient 
was lower than in the normal group but was approximately the same at the 
first and second hours. 

Six patients exhibited a high prolonged dextrose tolerance curve. The 
mean fasting basal metabolic rate was minus 3 per cent which rose to plus 4 
per cent at the end of the first hour and decreased to plus 1 per cent at the end 
of the second hour. The mean fasting respiratory quotient was 0.77 which 
rose to 0.85 at the end of the first hour and to 0.89 at the end of the second 
hour. The basal metabolism and respiratory quotients in this group did not 
seem to differ significantly from the normal group. 

Four patients exhibited a low dextrose tolerance curve. The mean fast- 
ing metabolic rate was minus 3 per cent which rose to plus 1.2 per cent at the 
end of the first hour and was plus 0.5 per cent at the end of the second hour. 
The mean fasting respiratory quotient was 0.79 which rose to 0.81 at the 
end of the first hour and 0.85 at the end of the second hour. Although the 
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TaBLe III 


Basal Metabolic Rates and Respiratory Quotient Studies during Oral Glucose Tolerance Test 


Control (Fasting) 


4 | 
| Basal | Respira- 


od | Metabolic tory BS | BMR | RQ | 
Sugar Rate Quotient 


Normal I | 
Adults Il 


Patients with Chronic 
Ulcerative Colitis 


Normal 
Tolerance Curve I 65 —11 .82 105; —8 | .87 


Prolonged 
lolerance Curve 


Mean 


High Prolonged 
lolerance Curve 1 | 75 —4 79 160 7 | 


Mean 


Low Tolerance 
Curve 


81 | 89 | 0.5 | 


basal metabolic rates did not change as much as in the other groups, the 
respiratory quotients did not differ significantly. 

The metabolism of dextrose in chronic ulcerative colitis patients as 
determined by basal metabolic rates and respiratory quotients is essentially 
normal. 

Intravenous Dextrose Tolerance (Microinterval Glucose Clearance Test). 
Blood dextrose clearance was determined by injecting dextrose intravenously 
into fasting patients and then determining its rate of disappearance from the 
blood stream. The technic employed was that described by McKean, Myers 
and Von der Heide,* and consists of injecting intravenously 0.2 gm. of dex- 


4 

(100 Gm.) on Four Normal Adults and Fifteen Patients with Chronic Ulcerative Colitis 

Po 1 Hour 2 Hours 
1 | .7% |124) 6 | 64| 2 | .83 
69 133} 19 | 96] 18 | .88 
IIT | 80 | | 84 | 95] 21 | 90] 62] 14 | 
IV | 70 —1 84 | 98) 9 .79 | 104 4 | .88 
Mean 75 1 | 80 | 113) 14 | 83} 81] 10 | .89 

1| 80 | 2 81 |130} 8 | 90/135) 13 | .93 
11 | 75 3 74 120} 11 | .84 110 9 | .94 
| 90 2 76 |115} 12 |.79/150| 9 | 
IV | 80 ‘68 |110/—10 | .73 | 135) -6 | .83 
81 | .75 [119] 5 | .82]133] 6 | 88 
II | 60 Q 210 19 781220; 8 89 
III | 70 0 | ‘89 |150) 4 ‘94 | 145 —4 | .88 
IV | 80 72 1185) | .86/175| 2 | .90 
V | 80 74 155} —5 | 82/120] 3 | .93 
VI | 60 | ‘72 —8 | .83 | 165! —8 | .85 
71 | 77 4 | 85 | 1 | .89 
IL | 65 0 ‘85 95! 5 | 81/100} 8 | .88 
| 70 ~9 74 95] —1 | 80] | 
IV | 65 2 ‘80 75| 1 | .82|100} 2 | .84 
Mean 65 | | 80 1.2 85 
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trose per kilogram of body weight over a period of 1142 minutes. From the 
other arm venous blood samples were collected at 3, 4, 5, 10 and 15 minute 
intervals after the injection. True dextrose content was determined by the 
Shaffer-Somogyi method. The results are given in table 4. The diagnostic 
criteria of this curve are the height of the peak of the curve and the 15-minute 
blood sugar level. The normal curve as described by McKean et al.* is 175 


TABLE IV 


Intravenous Glucose Tolerance Tests 


Patient Type of Oral Glucose | Fasting Min. | 4 Min. 5 Min. | 10 Min. | 15 Min. 


Number Tolerance Curve 


| at | 
I 1 high | 315 


1 high prolonged 


Il 1 normal 160 


1 low 


111 | 3high prolonged | 80 | 
(died) 


| 1 low 


| 1 low 
1 prolonged 
2 high prolonged 


1 normal 


2 normal 
1 prolonged 


| 

| 1 normal 
| 1 low 


1 normal 
| 1 high 


1 normal 
1 prolonged 
3 low 


; 1 prolonged 
| 3 low 


1 high prolonged 50 


1 normal 75 
1 high prolonged 
1 low 


1 low 


Micro-interval glucose tolerance test 
0.2 gm. glucose per kilogram of body weight was given intravenously and blood was 
withdrawn at 3, 4, 5, 10 and 15-minute intervals. Blood sugar estimations done by 
the Shaffer-Somogyi method which gives true glucose level. 

Diagnostic criteria for normal test 
1—Height of peak point 155 mg. % or less 
2—Fifteen-minute bloed sugar level 105 mg. % or less. 


4 | 
| 265 250 
150 | 145 
| 125 | 145 
| | | 
70 (150 165 | 165 145 | 145 
VI | 160 | 145 | 140 | 135 | 140 
| | 
Vie | 75 (160 140 | 150 | 135 | 130 
VIII | 70 | 170 | 165 | 150 | 130 | 125 
| | | | | 
IX | 60 | 45 | 130 | 135 | 130 | 120 
X | 70 140 140 | 130 40 115 
XI [_ | 65 | 165 | 140 | 140 120 100 
| 
XII 80 | 160 | 150 | 170 120 | 100 
160 | 120 | 115 115 100 
XIV | po | iss | 165 | 175 | 110 | 95 
XV | 50 170 14015 105 90 
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mg. per cent dextrose (Folin-Wu method, measuring total reducing sub- 
stances) as the peak limit and 125 mg. per cent for the 15-minute determina- 
tion. These authors considered a curve abnormal if either the peak level or 
the 15-minute level exceeded the limits described. As we used the Shaffer- 
Somogyi method of true blood dextrose the readings average 20 mg. per cent 
lower. Therefore, as our criteria of normal we have used the peak of 155 
mg. per cent or less of true dextrose and a 15-minute blood sugar level of 105 
mg. per cent or less. 

Fifteen intravenous dextrose clearance tests were performed. In 12 the 
peak of the curve was above 155 mg. per cent and in 10 the 15-minute level 
was above the normal of 105 mg. per cent. Therefore, none of the intra- 
venous dextrose clearance tests could be considered normal, in spite of the 
fact that eight oral dextrose tolerance tests were normal in the same patients 
and 26 were abnormal. 

Dextrose and Dextrin Tolerance in the Same Patient. The finding of an 
exceedingly high percentage (39.6 per cent and 43.4 per cent) of patients 
exhibiting low or flat oral dextrose tolerance curves led us to study the effect 
of polysaccharides (dextrin and maltose mixtures) on the blood sugar level. 


140+ 


° 


120 
Ps 
a | Dextrin 
a Glucose 
| 
Fasting i 2 3 4 


Time in Hours 


Graph showing mean values of comparative results of oral glucose and dextrin 


Fic. 1. 
tolerance tests on 23 patients with chronic ulcerative colitis. 


The results have been reported in detail elsewhere (Page, Bercovitz and de 
Beer *), but it may be stated that the dextrin preparation * maintained sig- 
nificantly higher blood sugar levels for three hours than did dextrose (figure 
1). Possible explanations are that the dextrose from dextrin hydrolysis is 
better absorbed or that its deposition as glycogen in muscles and liver is 
delayed. 

Plasma Vitamin A. Vitamin A content of the fasting blood plasma was 
carried out in 84 determinations in 33 patients with chronic ulcerative colitis. 

* Pure dextrin or commercial dextrin was not used because of the difficulty of preparing 
solutions acceptable to the patients and because it makes gummy masses in water. Therefore, 
we used ‘Dexin’ (Burroughs Wellcome & Co.) which contains 75 per cent dextrin, 24 per 


cent maltose, 0.75 per cent minerals and 0.25 per cent water as it produces a relatively taste- 
less colloidal suspension that is not unpleasant to the patient. 
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The method employed was the modified Price-Carr antimony trichloride 
reaction as described by Clausen and McCoord.* The normal limits of the 
plasma vitamin A level by this method are 10 to 20. Blue Units per 100 c.c. 
Of the 84 determinations, 36 (42.8 per cent) were below 10 Blue Units per 


Number of Determinations 


0-10 3-40 
Blue Units per 100c.c. Plasma (Noamar Rance - 10-20 Units) 


5 
x 
§ 
z 


0-20 20-40 41-60 61-80 61-100 121-140 141160 161-180 181-200 
Units per 100 cc Plasma (Normar Rance 50-100 Units) 


Fic. 2. (Above) Fasting plasma vitamin A levels as determined by the modified Price- 
Carr antimony trichloride reaction. Eighty-four determinations in 33 patients with chronic 
ulcerative colitis are shown. Thirty-six (42.8 per cent) of the 84 determinations were below 
: Blue Units per cent. Eight (24.2 per cent) patients of the 33 had levels below 10 Blue 

nits per cent. 

Fic. 3. (Below) Fasting plasma carotenoids levels as determined by the modified Price- 
Carr antimony trichloride reaction. Ejighty-one determinations were done on 31 patients 
with chronic ulcerative colitis. Twenty-nine (35.7 per cent) of the 81 determinations were 
below 50 units per cent. Five (16.1 per cent) patients of the 31 had a level below 50 units 


per cent. 


cent (figure 2). Eight (24.2 per cent) patients of the 33 studied had low 
plasma vitamin A levels (below 10 Blue Units per cent), whereas 25 (74.8 
per cent) of the patients had a normal vitamin A plasma level (above 10 


b- 
a- 
or 
T- 
nt 
55 50 
)5 
| || 
e] 
a- 30 
1€ 
ts 
in 
ts 
+t 
1. 
50 
40 
20 
e 
‘4 


246 Z. BERCOVITZ AND ROBERT C. PAGE 


Blue Units per cent). Multiple studies were carried out on some of the pa- 
tients, which accounts for the difference between the number of subnormal 
determinations and the number of patients who had subnormal vitamin A 
plasma levels. 

It is difficult to state with certainty the relationship of plasma vitamin A 
levels to deficiency states. It is generally accepted that plasma vitamin A 
level bears no direct relation to body stores and the only conclusion can be 
that a high blood level is inconsistent with deficiency (Josephs, Baber and 
Conn’). The deposits of vitamin A protect against a reduction of blood 
level, so that only when the deficiency condition is at its worst is the vitamin 
A of the blood likely to be markedly reduced in the absence of pathological! 
conditions. 

Blood Carotenoids. Carotenes and xanthophylls are known to be pre- 
cursors of vitamin A. Therefore, a knowledge of the carotenoid content of 
the blood might be helpful in determining the vitamin status in chronic 
ulcerative colitis. The plasma carotenoids were determined in the fasting 
state by the modified Price-Carr antimony trichloride reaction (Clausen and 
McCoord *) by measuring the intensity of the yellow color of the petroleum 
ether plasma extract. The normal range by this method is 50-100 units 
per cent. Eighty-one determinations were done on 31 patients (figure 3). 
The average blood level was 67.9 units per cent. Five patients (16.1 per 
cent) had subnormal blood levels (below 50 units per cent). Twenty-nine 
(35.7 per cent) of the 81 determinations were subnormal (below 50 units 
per cent). 

The difference in the behavior of carotene and vitamin A is explained by 
the fact that carotene is not stored and is, therefore, more immediately de- 
pendent upon intake and absorption from the gastrointestinal tract than is 
vitamin A. 

Vitamin C (Cevitamic Acid) Blood Level. The vitamin C status of 
patients with chronic ulcerative colitis is important because of the rectal 
bleeding which may be present in patients depleted of vitamin C and in par- 
ticular because many of these patients have been on a low vitamin C diet. 

The method employed consisted in obtaining venous blood from fasting 
patients and studying it by the metaphosphoric method of Farmer and Abt.” 
The normal blood level in adults by this method is 0.7 to 1.3 mg. per 100 c.c. 
(Wright **). 

Ninety-seven fasting determinations on 33 patients were carried out 
(figure 4). The mean average vitamin C fasting blood plasma level was 
0.511 mg. per 100 c.c. Twenty patients (60.6 per cent) had a blood level 
below 0.7 mg. per 100 c.c. and of the total determinations 59 (60.8 per cent) 
were below the normal limit. 

The presence of low blood vitamin C in ulcerative colitis has been de- 
scribed by Mackie and Eddy,'* and Wright and Lilienfeld ** have reported 
bowel hemorrhages in patients with severe scorbutic syndrome. The oral 
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ascorbic acid requirements in chronic ulcerative colitic is increased roughly 
in proportion to the number of stools and the amount lost in the stools 
(Bercovitz **). 

A logical question arises as to the meaning of a low vitamin C blood level. 
Does it mean scurvy is present? Jolliffe, McLester and Sherman’ state 


that the vitamin C blood level represents the link of tissue depletion (as 
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Fic. 4. Fasting plasma vitamin C levels as determined by the method of Farmer and 
Abt. Ninety-seven determinations were performed on 33 patients with chronic ulcerative 
colitis. Fifty-nine (60.8 per cent) of the 97 determinations were below 0.7 mg. per cent and 
20 (60.6 per cent) patients of the 33 had levels below 0.7 mg. per cent. 


reflected in the blood) in the chain of events constituting nutritional failure 
and precedes the development of spongy gums and periosteal and sub- 
cutaneous hemorrhages by a considerable period of time. Further, they state 
that a low fasting vitamin C blood level indicates the necessity for dietary 
readjustment. 

Relation Between Capillary Fragility and Vitamin C Plasma Level. 
Studies of capillary fragility have been found useful in evaluating the clinical 
course of C avitaminoses, although it is realized that conditions other than 
scurvy may increase the number of petechiae (Wright and Lilienfeld **). 
Heiniken and Bercovitz '' have reported that of 32 patients with chronic 
ulcerative colitis 27 (82 per cent) showed evidence of vitamin C deficiency 
when given a capillary fragility test. 

A study of capillary fragility and vitamin C plasma level done at the same 
time was carried out in 36 patients. The capillary fragility test was per- 
formed as follows: a circle 2.5 cm. in diameter, the upper edge of which is 
+ cm. below the crease of the elbow, is drawn on the inner aspect of the 
forearm. The cuff of a mercury blood pressure manometer is then applied 
around the upper part of the arm and inflated to a point midway between the 
systolic and diastolic pressure of the patient. The pressure is maintained for 


A- 
al 
A 
id 
n 
a! 
yf 
ic 
d 
e 
y 
f 
| 
| 
| 
| 


248 Z. BERCOVITZ AND ROBERT C. PAGE 


15 minutes, then the pressure is released, and just five minutes later the 
number of petechiae within the circle is counted with the naked eye. A 
count above 20 is definitely abnormal (Wright and Lilienfeld**). At the 
same time (afternoon, not fasting) a sample of venous blood is taken from 
the other arm and the content of vitamin C is determined as described above. 
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Fic. 5. Relation between capillary fragility and vitamin C plasma level in 36 patients with 
chronic ulcerative colitis (blood sample taken at time fragility test performed). 


The results are given in figure 5. There was correlation (vitamin C 
plasma level above 0.7 mg. per cent and petechiae below 20) in seven 
patients (19.4 per cent). Six patients (16.6 per cent) had less than 20 
petechiae and a vitamin C plasma level below 0.7 mg. per cent. Nine 
patients (25 per cent) had more than 20 petechiae and a vitamin C plasma 
level below 0.7 mg. per cent. Fourteen patients (38.8 per cent) had 
petechiae counts above 20 and vitamin C plasma levels of 0.7 mg. per cent or 
more. The mean average of the non-fasting vitamin C plasma levels for 33 
determinations was 0.630 mg. per cent. This is 0.119 mg. per cent higher 
than was obtained when the fasting vitamin C plasma level was determined. 
It is understood that the vitamin C plasma level is not a true picture of the 
vitamin C tissue saturation and may be misleading in that a normal plasma 
level may be present for a short time after the ingestion of citrus fruits or 
cevitamic acid in an individual who has subclinical scurvy. Therefore, the 
lack of correlation in this study can only be considered suggestive, but the 
presence of 24 (66.6 per cent) of the 36 patients with abnormal number of 
petechiae (over 20) is evidence of diminished capillary resistance in chronic 
ulcerative colitis. 

Prothrombin Clotting Time. Rectal bleeding is one of the commonest 
symptoms of chronic ulcerative colitis and therefore it seemed of interest to 
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study the prothrombin clotting time of the blood of these patients. The 
method employed was the modified Quick’s test using Russell viper venom 
as the thromboplastic-like substance instead of rabbit brain (Page, de Beer 
and Orr'*). The normal range by this method is 20.76 seconds plus or 
minus 2.32 seconds. We have considered the prothrombin clotting time to 
be abnormal if it is more than 24 seconds which corresponds to a plasma 
prothrombin content of 70 per cent. The results in detail will be published 
later; however, the frequency distribution of 108 prothrombin clotting 
times is outlined in figure 6. Eighty (74 per cent) of a total of 108 pro- 
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Fic. 6. Frequency distribution of 108 prothrombin clotting times in a group of 21 
patients with chronic ulcerative colitis and 35 prothrombin clotting times in 5 normal 
healthy adults. 


thrombin clotting times were abnormal, indicating a high percentage of 
prothrombin deficiency in chronic ulcerative colitis. 

Effect of Vitamin K Applied Percutaneously. Vitamin K has been 
shown to be absorbed when applied to the skin of vitamin K deficient chicks ** 
and to the skin of newborn infants.** An ointment containing 1 per cent 
2-methyl-1, 4-naphthoquinone (vitamin K analogue) in a specially prepared 
base was given to the patients with instructions to apply 1 gm. by inunction, 
daily. Eight patients with hypoprothrombinemia were treated in this 
manner, but the development of a dermatitis in five of them caused us to 
discontinue this method of administration.* Four of the cases (R, F, P, and 
M) showed a definite decrease in prothrombin clotting time following the 
administration of vitamin K percutaneously (figure 7). The remaining 
four showed no significant change in the prothrombin clotting time. 

Effect of Vitamin K Orally. Four patients with hypoprothrombinemia 
received 2 mg. of 2-methyl-1, 4-naphthoquinone (vitamin K analogue) 
orally, daily. One (F) showed a definite decrease in prothrombin clotting 
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time of from 33 sec. (40 per cent of normal) to 14.5 sec. (greater than 100 
per cent) in the space of two weeks, and on the discontinuance of the vitamin 
K for three weeks the prothrombin time had risen to 27 sec. (60 per cent). 
Another patient (C) had a prothrombin clotting time of 32.5 sec. (44 per 
cent), and after one week of vitamin K oral therapy his prothrombin clotting 
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Fic. 7. Prothrombin clotting times and rectal bleeding (graded on basis of 0 to +++) in 
five patients with chronic ulcerative colitis as influenced by vitamin K analogue percutaneously, 
vitamin K analogue orally alone and with bile salts. 


time decreased to 25.4 sec. (67 per cent), but at the end of another week of 
vitamin K it had risen to 31.5 sec. (46 per cent). Another patient (P) re- 
ceived vitamin K orally; the prothrombin clotting time at the beginning was 
33 sec. (42 per cent) and at the end of three weeks of therapy it was 33.5 sec. 
(40 per cent). M. had a reduction in prothrombin time from 27 sec. (60 
per cent) to 19 sec. (100 per cent +) following two weeks of oral therapy. 
In summarizing these four patients studied with vitamin K orally it can be 
stated that two of them responded satisfactorily to vitamin K alone whereas 
the other two did not (figure 7). 

Vitamin K Orally Plus Bile Salts. Five patients were followed on a 
régime of combined therapy consisting of 2 mg. of 2-methyl-1, 4-naph- 
thoquinone daily with six grains of bile salts daily.* R. had a prothrombin 


* Bile salts given in form of “Tabloid” Pig Bile Extract, gr. 4. 
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clotting time of 27 sec. (60 per cent) ; at the end of three weeks of vitamin 
K and bile salts it was reduced to 22.5 sec. (80 per cent) and at the end of 
another week without any therapy it was 21.2 sec. (90 per cent). F. hada 
prothrombin time of 26 sec. (65 per cent) and after two weeks of vitamin K 
and bile salts it had fallen to 21 sec. (93 per cent). C. had a prothrombin 
time of 31.5 sec. (46 per cent) after two weeks of vitamin K orally, and 
when the bile salts were added for one week it was reduced to 21.5 sec. 
(87 per cent). P. after three weeks of vitamin K alone had a prothrombin 
clotting time of 33.5 sec. (40 per cent), but with the addition of bile salts 
for two weeks it fell to 19.5 sec. (100 per cent +). M. had a prothrombin 
clotting time of 29.4 sec. (50 per cent) which remained stationary with 2 
mg. vitamin K daily for one week, but when bile salts were added it de- 
creased to 24.3 sec. (70 per cent). All of these five patients showed a re- 
duction of prothrombin clotting time to within the normal limits on com- 
bined vitamin K and bile salt therapy (figure 7). 

Relation of Rectal Bleeding to Vitamin K Therapy. Throughout this 
study an attempt was made to record the amount of rectal bleeding as re- 
ported by the patient and to determine if any change occurred during vitamin 
K therapy. We were able to follow five patients for a sufficient period of 
time to observe whether or not there occurred any changes in rectal bleeding. 
R. reported a very definite decrease in the amount of rectal bleeding under 
vitamin K and bile salts that was still noticeable for several weeks after the 
discontinuance of the therapy. F. had a small amount of sanguinopurulent 
rectal discharge which entirely disappeared under vitamin K therapy. C. had 
a small amount of blood admixed with two to four bowel movements daily. 
She did not notice any change in the amount of blood passed while she was 
under vitamin K therapy. P. had a sanguinopurulent rectal discharge; 
during the vitamin K therapy he did not notice any change in the amount 
of blood passed. M. previously had a trace of blood present with one to 
two stools daily; while under vitamin K therapy he did not notice any blood 
in the stool. Three of the five patients studied had a definite decrease in the 
amount of rectal bleeding. The other two patients did not notice any change 
in the amount of rectal bleeding. 


DISCUSSION 


Patients with chronic ulcerative colitis almost always seem to be in a state 
of inadequate nutrition and are underweight. It was the purpose of this 
study to investigate a group of these patients from the metabolic and nu- 
tritional points of view in an effort to determine, if possible, whether the 
state of malnutrition was due to the disease process, failure of absorption, or 
failure of utilization of the products of digestion after they had been 
absorbed. 

In an effort to obtain information regarding absorption, oral dextrose 
tolerance tests were performed. At first these were the usual standard tests, 
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but when it was found that 81.1 per cent of these tests were abnormal the 
method was changed. <A modified oral glucose tolerance test (1 gram per 
kg. body weight) was carried out in a series of patients and 69.2 per cent of 
these were found to be abnormal. In an effort to determine if there was any 
difference in the carbohydrate used, oral glucose tests were compared with 
oral dextrin tolerance tests. It was found that the dextrin preparation 
maintained significantly higher true dextrose levels for three hours than did 
dextrose. Because of the large number of abnormal results from oral 
dextrose tolerance tests, intravenous dextrose tolerance tests were performed 
in the same patients and it was found that none of them could be considered 
as normal. 

Basal metabolic rates and respiratory quotients taken during oral dex- 
trose tolerance tests were essentially normal, showing that dextrose me- 
tabolism is normal once the dextrose is available to the tissues. 

The vitamin status in chronic ulcerative colitis often reveals an avita- 
minosis especially of vitamin C in spite of an intake that would maintain a 
normal saturation in a healthy adult. 

Vitamin K deficiency as manifest by a prolonged prothrombin clotting 
time is frequently found in these patients and appears to be the cause for 
some of the rectal mucous membrane bleeding so commonly seen in the dis- 
ease. In some patients with rectal bleeding treatment with vitamin K and 
bile preparations will cause a marked diminution in the hemorrhage. 

Another factor in the rectal bleeding of this disease appears to be dimin- 
ished capillary resistance, thereby predisposing to bleeding when trauma is 
imposed such as tenesmus or the passage of fecal material containing rough 
particles such as cellulose. 

It is our belief that the syndrome of chronic ulcerative colitis in all cases 
is not confined to an altered physiology of the colon but is also manifest by 
(1) altered absorption and utilization, (2) an impairment of the insulin 
mechanism, (3) generalized decreased capillary resistance, and (4) altered 
blood coagulation by a decrease in prothrombin content. 


SUMMARY AND CONCLUSIONS 


1. Fifty-eight standard oral (100 gm.), one dose, two-hour dextrose 
tolerance determinations gave normal curves in 11 tests (18.9 per cent) 
and abnormal in 47 tests (81.1 per cent). Of the 47 abnormal tests, six 
were of the prolonged type, 18 high-prolonged, and 23 were low or flat. 

2. Twenty-three oral (1 gm./kg. body weight), one dose, two-hour 
dextrose tolerance tests gave normal curves in seven patients (30.3 per cent) 
and abnormal in 16 (69.2 per cent). Of the 16 abnormal tests, four were 
of the prolonged type, two high-prolonged and 10 were low or flat. 

3. The metabolism of dextrose in chronic ulcerative colitis as determined 
by basal metabolic rates and respiratory quotients is essentially normal. 
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4. None of 15 intravenous dextrose clearance tests could be considered 
normal. 

5. Dextrin maintained significantly higher blood sugar levels for three 
hours than did dextrose. 

6. Eight (24.2 per cent) patients of 33 had low fasting plasma vitamin 
A levels. 

7. Five (16.1 per cent) patients of 31 had low fasting plasma caro- 
tenoid levels. 

8. Twenty (60.6 per cent) patients of 33 had low fasting vitamin C 
plasma levels. 

9. Seven (19.4 per cent) patients of 36 had both normal vitamin C 
plasma levels and normal capillary fragility tests when they were performed 
at the same time. 

10. Twenty-four (66.6 per cent) of 36 patients had an abnormal 
capillary fragility test denoting diminished capillary resistance. 

11. Eighty (74 per cent) of 108 prothrombin clotting time determina- 
tions were abnormal. 

12. Percutaneous vitamin K analogue caused a decrease in prothrombin 
clotting time in four patients and no change in four others. 

13. Vitamin K analogue orally caused a decrease in prothrombin clotting 
time in two patients and none in two others. 

14. Vitamin K analogue plus bile salts orally caused a decrease in pro- 
thrombin clotting time to normal in five patients. 

15. Three of five patients had a definite decrease in rectal bleeding with 
vitamin K therapy. 
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OCCUPATIONAL ALLERGY OF THE 
RESPIRATORY TRACT * 


By Vincent J. Derses, M.D., and Travis Winsor, M.D., 
New Orleans, Louisiana 


NuMEROUus inhalant materials used in industry are capable of producing 
sensitization and allergic symptoms in the workers exposed to them. 
Sayers’ * classification of dusts (table 1) demonstrates the wide range of 


Taste 
Classification of Harmful Industrial Dusts (Sayers) 


Organic dusts 
A. Non-living organic dusts 
1. Toxic and irritant dusts (various organic compounds) 
2. Allergic dusts (pollens, woods, etc.) 
B. Living organic dusts 
1. Bacteria 
2. Fungi 


Inorganic dusts 

A. Toxic (dusts from heavy metals and their salts) . 

B. Fibrosis producing dusts (siliceous dusts) 

C. Non-fibrosis producing dusts (inert dusts such as alundum, coal, limestone) 


Tas_e II 


Classification of Host Reactions to Dusts (Drinker) 


. Specific lung diseases, such as silicosis and asbestosis 

. Toxic systemic effects, e.g., from lead, cadmium, radium 

. Metal fume fever, following inhalation of fume particles such as zinc oxide 

. Allergic manifestations which may result from breathing organic dusts, such as pollen, 
and certain types of pulverized wood and flour. 


these occupational irritants. This may be perfectly integrated with the 
classification of dust responses (table 2) which Drinker * has outlined. We 
are concerned here only with those dusts which are capable of initiating anti- 
gen-antibody mechanisms. In dealing with allergic individuals having res- 
piratory symptoms who may be the victims of occupational factors it should 
he immediately apparent that it is imperative to take a meticulously detailed 
history rather than to subject the patient blindly to endless skin or mucosal 
tests. This is not to denigrate the value of the allergic diagnostic survey ; 
indeed ancillary sensitizations may be discovered. A failure to discover these 
contributory allergens may account for lack of success; more generally, how- 
ever, in occupational asthma, the patient is treated for the accessory antigens 
whereas the chief offender is overlooked. 
* Received for publication September 15, 1942. 


From the Department of Medicine, School of Medicine, Tulane University of Louisiana 
and Charity Hospital of Louisiana. 
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Over 20 years ago Walker * recognized that occupation may have a direct 
bearing on the cause of bronchial asthma, and that not a few cases which had 
developed in individuals over 40 years of age could be explained on this basis. 
It is in this age group also that intrinsic or bacterial asthma is apt to occur; 
negative skin tests to the usual test substances would thus incline one to a 
diagnosis of intrinsic asthma with a relatively poor prognosis in those cases 
which actually could be successfully handled by control of extrinsic factors. 

Several cases recently seen by the authors illustrate these points. 


REpPoRTS 


Case 1. A white male, aged 32 years, had been working for the preceding five 
years at a factory devoted to the manufacture of roofing materials. For the preced- 
ing two and one half years he had been troubled with perennial vasomotor rhinitis 
and asthma. There were no seasonal exacerbations, but he believed that he was 
worse at the plant. Routine allergic tests were negative, with the exception of a 
positive test to rabbit hair, the significance of which was not immediately apparent. 
Samples of dust from the various working rooms were extracted and one which 
gave a large reaction was found later to contain rabbit hair, an important com- 
ponent of the roofing felting. His transfer to another department of the plant 
where there was no exposure to rabbit hair resulted in complete relief of symptoms 
for the past eight months. No desensitization was employed. 

Case 2. A white male, aged 44, had been employed as an accountant in a coffee 
importing firm for the preceding 11 years. Once a month it was his duty to check 
the inventory of green coffee on hand. After several years, each entry into the 
warehouse was followed at first by vasomotor rhinitis and abdominal discomfort 
but later by outspoken asthma and diarrhea. The scratch test was strongly positive 
to an extract of green coffee beans. Parenthetically, this man was able to drink 
coffee, the roasting process evidently affording sufficient protein denaturation. 
Satisfactory relief was obtained through desensitization. | 

Case 3. A white male, aged 51, had been engaged in quail raising for nine years. 
For the preceding four years he had suffered from asthma, which was worse in 
winter. In addition, he had had ragweed hay fever nearly all of his adult life. 
Intracutaneous testing was positive for chicken feathers and scratch testing gave a 
positive reaction to an extract of quail feathers. Desensitization permitted him to 
continue his work. 


DIscUSSION AND REVIEW OF LITERATURE 


Sulzberger’s * criteria for determining the occupational or industrial 
character of a dermatitis may be modified in such a way as to apply to the 
respiratory tract. Thus, an occupational asthma is one in which occupa- 
tional exposure can be shown to be a major causal, contributory or eliciting 
factor. 

1. Inception. ‘The respiratory allergy appears at any time during a 
period of occupational exposure, or even after the lapse of a reasonable in- 
cubation period following the cessation of the exposure (rarely longer than 
24 hours). 

2. Amelioration. ‘The allergic symptoms regularly disappear or are re- 
peatedly improved within a reasonable period (days, weeks, or even months ) 
after cessation of the causal exposure. 
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3. Recurrences and Exacerbations. The symptoms show a tendency 
repeatedly to recur or to exacerbate when the worker returns to the identical 
exposure after a certain period of absence (provided there has been no change 
in working conditions or the patient’s manner of working or in his sus- 
ceptibility ). 

Doerr ° believed that, in addition to demonstrating a close connection 
between the symptoms and the substance suspected, skin sensitizing anti- 
bodies must be shown to be present through skin testing. He also con- 
sidered that there should be some possibility of improvement through in- 
jection of antigen. It is undoubtedly true that in the majority of cases both 
these criteria may be met but need not be to establish the diagnosis. It is not 
always the case that a true antigen-antibody mechanism exists, yet exposure 
may invariably result in production of symptoms; as for example, a house 
dust sensitized patient who consistently had asthmatic paroxysms when he 
inhaled sulphur dioxide fumes which leaked from the refrigerators he 
repaired. 

Certain workers are particularly prone to the development of respiratory 
allergy, and among these are laboratory workers, food handlers, travelers, 
cosmetologists, pharmacists, chemists and furriers. 

a. Laboratory Workers. Sensitization to dander of rabbits and guinea 
pigs has been recognized in laboratory workers for a long time. Randolph ° 
described an entomologist in whom symptoms of coryza and asthma began 
after he started work with caterpillars of the New Mexico range moth. 
In this instance the atopen was present in the larvae, eggs, and egg cases. 
Even earlier Caffery * had observed that continual contact with the eggs and 
larvae of this moth produced a tendency to violent attacks of coughing and 
severe wheezing which sometimes lasted for several days. Sheldon * treated 
the curator of a zodlogical museum who had asthma from the dermestid 
larvae which are used to clean the last particles of flesh from bone speci- 
mens. There is also an authenticated case ° in which respiratory symptoms 
were caused by inhalation of Daphnia, the water flea used to feed fish. 

b. Food Handlers. One of the best known of the occupational asthmas 
is that which is seen in bakers. The symptoms are produced by inhalation of 
the various flours, as wheat, buckwheat, rye, with which they work. In the 
large wheat elevators asthma from various grain smuts seems to be not un- 
common among the workers (Wittich and Stakman *°). Wightman’s ** case 
of soybean flour sensitivity may be mentioned here. The patient worked 
in a plastic factory, but the use of soybean is widespread. The bean itself is 
cooked and eaten as such, or is roasted as a coffee substitute ; the oil is used in 
oleomargarine, for shortening, in salad oils, as a leather softener, for soap, 
explosives, and printer’s ink. The meal is used for baby foods, cookies, pie 
crust, meat loaf, hash, milk, chocolate, cheese, glue, plastics, switches, cattle 
fodder, dog food, fertilizer, and for many other purposes. Hensen ** 
reported the instance of a foreman in the sausage department of a large 
wholesale meat packing plant. In the making of sausage a powdered garlic 


‘ 
‘ 
> 
) 
J 


258 VINCENT J. DERBES AND TRAVIS WINSOR 


was being used and the air was permeated with its odor. Substitution of 
garlic kernels resulted in complete relief of his asthma. Wittich ** reports 
two cases of allergic rhinitis and asthma of entomogenous origin due to a 
species of weevil (Zabrotes). Symptoms occurred while sorting stored peas 
and beans which contained the weevils. An extract of these weevils gave 
skin reactions and passive transfer test. Treatment was satisfactory. 

c. Jewelers. Sternberg and Sorrell ** observed a patient whose attacks 
of asthma occurred only on days when rings were being made from molten 
ore. Here the gold is poured into molds made of cuttlefish bone and fumes 
are given off when the molten metal comes into contact with the mold. 
Walker reported a case of acquired specific sensitiveness in a jewel polisher 
who became allergic to the dust from boxwood with which he polished the 
jewels, and a second man working in the same room who became sensitized 
to the dust from orangewood with which he polished jewels. The man 
sensitive to orangewood was not sensitive to the boxwood and vice versa. 

d. Beauticians. For a long time cosmetic preparations have been known 
to cause allergic symptoms due for the most part to orris root. It is be- 
coming increasingly apparent that the materials employed in wave setting 
may be of importance. Feinberg,’® in reporting an instance of asthma in a 
beauty operator, points out that wave set may contain inter alia, acacia, gum 
tragacanth, linseed gum, quince seed gum, karaya gum, coloe, cera-flux, para- 
flux, glyco wax A and alcoholic keratin. Nearly all of these are known 


antigens. Lambright and Albaugh "* detailed a case of asthma in a beauty 
operator due to lycopodium. Henna and ursol, used in dyeing hair, may also 
cause trouble of this nature. 

e. Pharmacists and Chemists. A distinction should be drawn between 
asthmatic attacks precipitated by non-specific irritants such as sulphur dioxide 
and true antigens. Probably similar to sulphur dioxide are the fumes which 
arise from chromium plating baths. Numerous cases from this cause have 
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been reported including those of Card,’ Joules,"* Bergmann,’’ and others. 
In Salter’s *° classic work on asthma one finds a case report on a pharmacist 
who had difficulty from ipecac. Many years later this antigen was redis- 
covered by Peshkin.** The case of Kern * is unique in that the chemist in- 
volved had asthma from phthalic anhydride, a non-nitrogenous benzene com- 
pound. He gave a positive scratch test which was passively transferable. 

f. Furriers. Sternberg and Sorrell call attention to the fact that furriers 
may become sensitized to the furs; to para-phenylenediamine (Ursol D), 
or to any of the 78 different ursols; to some insecticide such as paradichlor- 
benzene or to “chimondiimin,” an incomplete oxidation product resulting 
from the action of hydrogen peroxide and ursol. 

Although ursol asthma has been known for 25 years, it is an open ques- 
tion as to whether or not one is dealing with a true allergy. Genkin and 
Owtschinski,** Bock,** and Meyer * believe in the toxic theory, whereas 
Curschmann,” Mehl,** and Gerdon * ascribed the asthma to a true antigen- 
antibody mechanism. 
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Meptco-LEGAL CONSIDERATIONS 


Medical and legal concepts of the term “occupational disease’ seem to 
differ somewhat. Hayhurst states that “broadly conceived, an occupa- 
tional disease is an affliction which has resulted from exposure to an in- 
dustrial health hazard, while an industrial health hazard is any condition or 
manner of work that surpasses the capacity or tolerance of the individual 
as employed.” Pointing out that many common afflictions have an occu- 
pational earmark, he differentiates between true occupational diseases, that is, 
those which seldom occur outside of the place of employment and can be 
shown to be due to some health hazard encountered therein, and diseases par- 
tially occupational in nature, as when tuberculosis or pneumonia shows notably 
high rates in connection with certain occupations. The latter is a large 
group involving cases of aggravation or acceleration, and is difficult to 
separate from like afflictions in the general populace. Legal definitions gen- 
erally consider that the disease in question must be peculiar to the designated 
occupation. In the case of Harris v. Southern Carbon Co.** the court by 
way of dicta said: “an occupational disease is one which is not only incident 
to an occupation, but the natural, usual and ordinary result thereof.” Again, 
in Vogt v. Ford Motor Co.,** Vogt's asthma could not be attributed to the 
occupation because “‘it is not a disease known to be incidental to that employ- 
ment.” It would thus appear unlikely that asthma could be considered an 
occupational disease in view of these judicial opinions. 

If industrial asthma is not an occupational disease is it a compensable 
one? This depends upon the jurisdiction: With regard to Workmen’s Com- 
pensation Laws, states may be classified as to those having “blanket cover- 
age,” “schedule coverage,”” or no coverage at all.°° California includes as 
compensable any disease or injury arising out of employment; North Dakota 
provides that “injury” includes any disease approximately caused by the 
employment; Wisconsin states that “injury”? means mental or physical harm 
to an employee caused by an accident or a disease. In the Indiana and IIli- 
nois statutes a disease “shall be deemed to arise out of the employment, only 
if there is apparent to the rational mind upon consideration of all the cir- 
cumstances, a direct causal connection between the conditions under which 
the work is performed and the occupational disease, and which can be seen 
to have followed as a natural incident of the work and which does not come 
from a hazard to which workmen would have been exposed equally outside 
of the employment.” Connecticut provides that “injury” includes only 
accidental injury (cf. Vogt v. Ford Motor Co.). 

Among the remaining states, those having “schedule coverage’ make no 
mention of asthma and obviously there is no coverage in such a state as 
Mississippi which makes no provision at all for Workmen’s Compensation. 
In such instances relief may be had only in the common law. Basically the 
duty of an employer to his employees at common law is to use due care either 
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to provide reasonably safe working conditions or to give warning of ordi- 
narily undiscoverable hazards. 

The employer is not accountable if the workman, knowing of the danger, 
“assumes the risk.” It has been pointed out that differences in definition 
as to what is or is not compensable exist among the states. Generally the 
courts permit compensation for diseases caused by accident, but deny it for 
occupational disease, commonly defined as a malady naturally resulting from 
the employment. A few courts rule that where the disease is caused by the 
employer’s negligence, the disease is not occupational, and is therefore com- ° 
pensable. Recovery may be had if the injury is unexpectedly received by 
the employee.** 

The courts are becoming aware of the allergic concept. In the case of 
Frankes v. Bennett * it has been ruled that “it is common knowledge that 
many people are allergic to particular foods and cannot eat them no matter 
how pure nor how well prepared.” Again, in Barrett v. Kresge ** the ruling 
stated that the dermatitis which a buyer suffered after wearing a dress was 
due to her individual allergic nature, instead of to the character of the dye, and 
that the dye in the dress would not have harmed a normal person. The seller 
of that dress was not liable under the Sales Act relating to implied warranty 
of fitness. In Kroger v. Industrial Commission *’ the appellant contended 
that the law was not intended to cover every allergic tendency of certain 
sensitized individuals to certain substances; the court ruled, however, that 
any disease that is caused by an employee’s work becomes compensable. The 
case of Vogt v. Ford Motor Co. may later serve as a precedent and will be 
given in detail. Vogt worked in the “trim room” where he assembled parts 
and put them in cars as they passed in a conveyor line. He was stationed 
near a door opening into a room in which there was a large suction fan for 
ventilating purposes. The air from the fan was directed into a paint spray- 
ing room, and the door near where Vogt worked was always kept open, so 
that the air was fanned back to where he was at work, after having become 
contaminated with dust or fog, or mist from the paint spraying room. Dr. 
Miller, Vogt’s physician, testified that in his opinion Vogt had allergic 
bronchial asthma caused by the conditions under which he was working. All 
of the medical testimony conceded Vogt suffered from an allergic bronchial 
asthma. The points in the case were: that Vogt never had had bronchial 
asthma previously; that the sleeping allergy was not awakened until he be- 
came employed by the Ford Motor Co.; that he was allergic, that is capable 
of contracting asthma from inhaling the elements that his employment re- 
quired him to inhale ; that shortly after being placed at work in the draft con- 
taining these elements, he began to cough, his eyes and nostrils began to 
burn, he developed a dry throat and choking feeling, which progressively 
grew worse as he continued his work; and that his physician attributed his 
condition to his employment. These facts were considered a sufficient basis 
for the Commission to conclude that Vogt’s condition was the result of his 
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employment.; Vogt did not seek an award on the basis of an occupational 
disease, but yather on the basis of an accident. Therefore, he should not 
recover for dn occupational disease. It was held that the proof did not bear 
any of the e(rmarks of an occupational disease. Vogt’s condition could not 
be attributedito the occupation because it is not a disease which men in that 
occupation afe subject to contract; it is not a disease incidental to that em- 
ployment. Vogt’s condition was most certainly unexpected and unforeseen, 
for until he ivas exposed to the particular dusts and fumes of this employ- 
ment, he wals not aware of his sensitivity to them. It was held that an 
accident may, consist of an event, a single occurrence, or it may consist of an 
event, a series of occurrences, resulting in an injury; and likewise it was 
thought that it would be a narrow construction of the statute to say that 
“sudden” meant “instantaneous.” The course of occurrences in this case, 
that is, the inhalation of dust and fumes driven by a fan to the place where 
Vogt was at work, day after day, culminated in causing him such paroxysms 
of coughing as to cause him to be unable to work. The objective symptoms 
of injury were manifest. It was a question of fact whether Vogt suffered 
an accident with a resulting injury. The Commission determined that he 
did. The judgment of the court below, reaffirming the Commission’s award 
of compensation, was upheld. 

Other cases of asthma have come before the courts with varying results. 
In Kentucky Department of Highways v. Giles ** it was held that the evi- 
dence warranted the Workmen’s Compensation Board’s denial of com- 
pensation to the night watchman of a garage on the ground that breathing 
of fumes from oils and paints was not “proximal cause” of the night watch- 
man’s asthma, and that the asthma was not an injury “arising out of and in 
the course of employment.” 

In Hendler v. Clayton Bakery Inc.,** the decision of the Workmen’s Com- 
pensation Board that Hendler was entitled to compensation under Article 4a 
(for dust diseases) was upheld. However, the decision of the Supreme 
Court was not unanimous and Judge Foster dissented as follows: “claimant’s 
disability was caused by baker’s asthma or bronchitis which he acquired in 
the course of his employment from the inhalation of dust. An award has 
been made for total disability on the theory that the disability was caused by 
dust disease under the meaning of Article 4a. The board evidently failed 
to consider medical evidence which indicates that not only is the disease 
characteristic of his occupation, but it is not caused by the fact that the 
particles of flour which he inhaled were dust-like in character. Such particles 
are not insoluble in the body, or akin to that type of dust which merely acts 
mechanically as an abrasive irritant and causes silicosis and kindred diseases. 
To the contrary the medical evidence indicated that flour is fermented into 
lactic acid which irritates the lungs. The resultant disease is thus something 
more than a dust disease as such term is used in Article 4a. It rather falls 
into the classification of occupational disease.” 
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In Demetrius v. the General Electric Company, the appeal was by an em- 
ployee from a final decree entered in the Superior Court dismissing his claim 
for Compensation under the Workmen’s Compensation Act. His contention 
was that he was suffering asthma as the result of inhaling a certain dust while 
engaged in the performance of the duties of his employment. The review- 
ing board found that the employee did not suffer a personal injury arising 
out of, or in the course of, his employment as alleged, and accordingly dis- 
missed his claim for compensation. The employee brought the decision of 
the board before the Superior Court which dismissed it. The employee then 
appealed to the Supreme Court. The Supreme Court ruled that there was 
ample evidence to warrant a finding for the employee. It was held that the 
decree of the Superior Court, that the employee’s claim for compensation be 
dismissed, must be reversed and a decree was entered remanding the case to 
the Industrial Accident Board for further proceedings not inconsistent with 
this opinion. 

TREATMENT 


As in the treatment of all allergic states, therapy is based on a careful 
etiologic diagnosis. Complete avoidance of the antigen is the treatment of 
choice, and removal of the patient from injurious surroundings always con- 
stitutes a successful treatment. This is seldom appreciated by the worker i/ 
it means financial loss. However, this difficulty may be overcome by trans- 
ferring the individual to another department. The methods devised for the 
control of siliceous dusts *° are applicable here as well. In this regard plant 
design and renovation, including consideration of plant structures, building 
ventilation, storage of dusty materials, isolation of dusty processes, exhaust 
systems, dust arresters, and the like, might be contemplated. Wet methods 
of work are often practical; these have as their objects the suppression of 
dust at its origin, the removal of dust from the air after it has escaped from 
its source and the prevention of redispersion of dust. Special apparatus may 
be devised to remove contaminating fumes from the air. The simplest pro- 
cedure, if the dust is widespread and transfer of the affected worker is in- 
effective, may be the use of individual respiratory protective devices such 
as the Willson Dustite Respirator or the Dupur Respirator. More complex 
respirators are available such as hose masks, air line respirators, and supplied 
oxygen respirators. 

When one is dealing with a true antigen-antibody mechanism, desensiti- 
zation may be employed if complete avoidance is not practicable. ‘The 
antigen may be primarily extracted in Stier-Hollister’s fluid or in Coca’s fluid. 
The individual is tested seriatim, starting with a low concentration of 
solution, 1: 50,000, and ending with a strong 1:5. The strength which 
just fails to give a positive reaction is chosen to start in an initial dose of 
0.1 cc. Injections are given twice a week, increasing by 0.1 c.c. each dose 
until 1.0 c.c. of the first strength solution is given at one time. 0.1 cc. of 
the next strongest solution is then given, increasing as before. Ultimately 
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a satisfactory maintenance level is reached and the individual is kept on this 
dose indefinitely though the interval between injections is increased until 
injections are given once every three weeks. Systemic reactions may occur 
at any time, of course, and necessitate a slower and more cautious desensitiza- 
tion regime. Control of accessory antigens such as foods, pollens and air 
borne fungi is employed concomitantly. 


SUMMARY 


Occupational asthma, although not frequent, is sufficiently common to 
oblige one to take a careful history. 

Typical examples of occupational asthma have been presented and the 
literature reviewed. 

The medico-legal aspects of occupational asthma have been discussed. 

The treatment of these considerations, which on the whole affords a 
favorable outlook, has been outlined. 
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THE OPTIMAL DOSE OF MERCURIAL 
DIURETICS * 


By Water Mopett, M.D., New York, N. Y. 


FaTALitIEs following the injection of mercupurin,’ a phenomenon rarely 
reported in cardiac patients, stimulated interest in the problem of the safest 
effective dose of the mercurial diuretics. It has been suggested * that doses 
much larger than necessary are used, occasionally to the detriment of the 
patient. In New and Nonofficial Remedies,* the doses of merbaphen, mer- 
cupurin and salyrgan-theophyllin (each containing about 35 to 40 mg. of mer- 
cury per c.c.) are given as from 1 to 2 ¢.c. In Goodman and Gilman’s text- 
book,* the same doses are advised. Similarly, Fishberg,’ Levine,° and 
White * suggest doses of from 1 to 2 c.c. in the treatment of congestive 
heart failure. Although the doses advised seem always to include the 1 c.c. 
size, it was our impression that that particular dose was rarely used. A 
simple way to verify this impression was to find out whether the 1 or the 2 
c.c. ampoule is more frequently dispensed by hospital pharmacists. Ac- 
cordingly, the pharmacists of nine leading hospitals in New York City were 
questioned unofficially. With one exception, all stated that the 2 c.c. ampoule 
was the usual and, in some cases, almost the only size dispensed. 

Surprisingly little is found in the literature on the relative effects of dif- 
ferent doses of the mercurial diuretics in human beings. It is to be expected, 
of course, that a larger dose would produce a greater effect, but the relative 
increase in diuresis produced by increments in dose is significant in determin- 
ing the optimal dose. Fourneau and Melville * have shown in animals that 
with increments in the dose of mercurials, the increase in diuresis becomes 
progressively smaller. There is a comment by Sollmann and Schreiber,’ 
however, on the rarity of quantitative studies of the effectiveness of mercurial 
diuretics in man. With respect to the relationship between dose and effect 
in man, only one investigation was found, that by Blumgart and his co- 
workers.*® Their conclusion was that “doubling the dose of salyrgan and 
merbaphen approximately doubled the duration of diuresis and approximately 
trebled its magnitude.’’ This statement is based on observations made on one 
normal male. One and 2 c.c. doses of each drug were compared once. 

It is questionable whether data so obtained can be applied to the use of 
the drug on patients with edema. In the protocols of the study by Blumgart 
et al. the diuresis is in evidence for only a few hours following the admin- 
istration of the mercurial and the fluid loss is so quickly compensated by fluid 
retention that after two injections the 24-hour urine volume following the 

* Received for publication September 17, 1942. 


_ From the Department of Pharmacology of Cornell University Medical College and the 
ao Clinics of the Beth Israel Hospital and the Hospital for Joint Diseases, New York, 
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diuretic was slightly less than in the previous 24-hour period, while after 
the remaining two injections the 24-hour urine output exceeded the previous 
similar period by only 0.5 per cent. In general, the diuresis produced by 
mercurial diuretics in the absence of edema is small and evanescent. ‘This is 
in marked contrast to the effects of the administration of the same drugs to 
patients with congestive heart failure. In them the diuresis may persist for 
almost 24 hours and the urine volume may be 10 times that of the previous 
day. 

It would seem, therefore, that the best basis of determining the relative 
effectiveness of different doses and schedules of treatment with the mer- 
curial diuretics is the effect on the patient with a large accumulation of 
edema. Special significance would be added by the use of patients with con- 
gestive heart failure, since they, more than any other type of patient with 
edema, use and benefit from these drugs. In addition, in order to make 
valid deductions, a statistically significant number of comparisons must be 


made. 


METHOD 


The present study was designed to determine the relative effectiveness 
of different doses of mercurial diuretics in a manner which would satisfy 
these requirements. 

The essentials of the method were: 


1. Only subjects with chronic congestive heart failure in need of a 
diuretic were used. 

2. Each patient served as his own control and basis for comparison. 

3. Effects were compared by alternate injections of different doses. In 
the period between injections edema was allowed to accumulate to its former 
level. 

4. Weight loss was used as a measure of diuresis. 

5. All subjects were ambulatory clinic patients. Only with this type of 
patient is it feasible to make a sufficient number of comparisons. 


Since the reservoir of fluid has a pronounced effect on the amount of 
diuresis, it was important that each patient be in about the same state of 
edema accumulation at the time of each injection. For this reason patients 
with chronic congestive heart failure were chosen. In most instances, to- 
gether with supplementary drugs such as digitalis, ammonium chloride and 
urea, it was found that weekly injections of mercupurin would maintain 
equilibrium between the diuresis and the accumulation of edema fluid. 
Figure 1 of the weight curves of two typical cases shows this to be true 
within the limits of a few pounds. Variations in weight tend to occur 
but their frequency is about the same in each direction. Thus the same 
patient, with essentially the same reservoir of edema fluid, was used as the 
basis of the comparisons. 
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Although the patients were instructed to limit their fluid and salt intake, 
since there was no actual control over the patients, it was not assumed that 
their diet was constant. Rather, since a large number of observations was 
made, and since the patient had no knowledge of what was going on, it was 
assumed that variations in fluid and salt intake were nullified by occurring 
equally in both directions. 


WEIGHT — LBS. 


L. 


! 2 3 o 5 6 7 10 ll l2 
WEEKS 


Fic. 1. Weight curves of two typical patients who received varying doses of mer- 
cupurin. The curve demonstrates that weight variations are small and that each patient 
may serve as his own control. The dose of mercupurin is indicated above the weight. (The 
weight loss following the diuretic is omitted—only the weights immediately before the 
injection are charted.) 


The most reliable method for the determination of diuresis in ambulatory 
patients is weight loss determination. No dependence is put on the patient 
for urine collection and no codperation is necessary other than that the 
patient return for weighing on the day following the injection. The pa- 
tients were weighed immediately before their injections on one evening, and 
again on the following morning between 12 and 13 hours later. 

Only one mercurial diuretic was used (mercupurin*). The following 
types of comparisons were carried out with this drug. In a short series 
the effect of 0.5 c.c. injections was observed, but the absolute diuresis was 
too small to give the patients relief from symptoms, and for that reason 
only a few comparisons were made at this level. Most of the comparisons 
were of the effects of 1 and 2 c.c. doses given on alternate weeks. In an- 
other large group the effect of one 2 c.c. injection given weekly was compared 


* Some of the mercupurin used was donated by the Campbell Products Company. 
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with the total effect of two 1 c.c. injections a week. Finally, in a small 
group, the effects of 2 c.c. doses of mercupurin administered by intramus- 
cular and intravenous routes were compared. 

Thirty-seven patients with heart disease of varying etiology were used 
in this study. Most of the patients had been receiving diuretics before they 
were included in the study. All of them needed this form of treatment for 
the relief of symptoms. After a patient had been selected for the study, he 
was used as a basis for comparisons only after a state of weight equilibrium 
had been reached with the mercurial diuretic and whatever form of supple- 
mentary therapy was necessary. The supplementary medication was main- 
tained constant throughout the series of evaluations. 

In all, 509 injections were made, but only 304 were useful in the com- 
putation of the data. Those which could not be used were due to the 
patient’s failure to return the day following an injection for weighing. 


TABLE I 
Effect of 0.5 c.c. Doses 


Weight Loss 

Patient (Ibs. per injection) 
R. A. 1.25 
F. M. 3.00 
2.00 
M. C. 2.00 
kL. 2.50 
7.00 
E. B. 1.50 

6.50 

6.50 
3.00 
otal 36.25 
Mean 3.53 


7.0 Ibs. per c.c. 


RESULTS 


0.5 c.c. doses. Table 1 summarizes the results of an attempt to evaluate 
the effect of the 0.5 c.c. dose of mercupurin. The series is too small for any 
valid deductions. Although in most instances the absolute diuresis was 
small, in a few cases a good response followed this dose. 

1.0 and 2.0 c.c. doses. Ninety-three comparisons (186 alternate injec- 
tions ) were made of 1 and 2 c.c. doses. Table 2 sums up the data. In these 
tables the total weight lost by each patient for all his injections is given. 
This mode of expression minimizes error, since the results for each patient 
receive weighting in relation to the number of comparisons made. The total 
weight loss for the entire series of comparisons is used as the basis for the 
determination of the mean. This is the only average value given. In each 
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case, there was an equal number of | and 2 c.c. injections, although different 
patients had varying numbers of pairs. 

Table 2 shows that the 2 c.c. injection produced an average weight loss 
of 6.4 pounds, and the 1 c.c. dose 5.1 pounds. Expressed in terms of weight 


loss per c.c. of the drug injected, it is 3.2 pounds per c.c. for the 2 c.c. dose, 


TABLE II 


Comparison of the Effects of Weekly Injections of 1 c.c. and 2 c.c. of Mercupurin 


Patient 


2 c.c. Dose 
Weight Loss 
(Ibs.) 


1 c.c. Dose 
Weight Loss 
(Ibs.) 


No. of 
Comparisons 


N. 
E. 
M 
A. 
M 
I. 

A, 
G. 
G. 
F. 
A. 
M 
R. 
M 
F. 
L. 
S. 

J. 

it 
F. 
N. 
F, 
R. 


28.50 
19.00 
42.75 
36.75 
23.25 
34.25 


Totals 


Average 


Average per c.c. 
injected 


injection 


3.2 Ibs. 
lost 


injection 


5.1 Ibs. 
lost 


c. 


= 0.83 


93 


(186 injections) 


Mean ratio of weight loss produced by j = 


Standard_Error + 0.03 


against 5.1 pounds for the 1 c.c. injection—about 60 per cent greater effect 
for the latter. The ratio of the diuresis in terms of weight loss produced by 
the 1 c.c. dose to that produced by the 2 c.c. dose is 0.83 in the case of all 
injections (table 2). If the 2 c.c. dose had produced twice the effect of the 
l c.c. dose (i.e., if it were as effective per c.c. as the 1 c.c. dose), a ratio of 
0.5 would have obtained. The ratio of 0.83 (+ 0.03) represents a 60 per 


7 
34.25 
22.50 
48.75 
39.00 
30.50 
36.25 
8.00 4.50 
10.25 10.00 : 
12.75 13.50 
5.00 4.00 
24.50 24.75 
30.00 25.25 
22.25 14.25 
55.00 51.00 
52.00 27.75 
19.75 11.25 
10.50 13.50 
4.00 2.00 
6.00 4.50 
9.00 6.50 
48.75 33.50 
37.25 33.50 
3.00 2.75 
7.50 4.75 
7.00 4.75 
| 593.75 476.50 |_| 
6.4 per 5.1 per 
— 
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cent greater effectiveness per c.c. for the 1 c.c. dose as compared with the 
2 c.c. dose. 

Table 3 presents incidental observations on the relative effectiveness of 
the drug when ammonium chloride is used and when it is withheld. Com- 
parisons were made in a somewhat different manner from that used in the 
case of the mercurial comparisons alone. In each of the patients listed in 
table 3, there was an initial period when ammonium chloride was not given, 
during which alternate 1 and 2 c.c. injections of mercupurin were adminis- 
tered, and then there followed a period of the same type of injections during 
which ammonium chloride was taken in doses of 2 grams three times a day. 


TABLE III 


Cc emperioon of 1 c.c. and 2 c.c. Injections of aeevcaparie \ with and without Ammonium Chloride 


| 


Without Ammonium Chloride | With Ammonium Chloride 


Patient 


Ibs. lost 


No. of | 2 c.c. Dose | 1 c.c. Dose No. of | 2 c.c. Dose | 1 c.c. Dose 
Compar- | Weight Loss | Weight Loss| Compar- Weight Loss | Weight Loss 
isons | (Ibs.) (Ibs.) isons (Ibs.) (Ibs.) 

L. 3 21.75 | 14.00 4 30.25 13.75 
3 18.50 {| 20.25 2 18.75 13.25 
ee 2 18.75 | 14.50 4 30.00 19.00 
E. B. 2 12.50 11.00 1 10.00 8.00 
M. M. 3 14.50 9.50 4 19.75 17.00 
A. A. I 4.00 1.50 1 4.00 3.00 
A. OS 3 23.00 19.75 2 13.25 14.50 
G.G 2 14.00 11.25 4 41.25 39.75 
R. B 2 | 10.75 5.50 2 11.50 8.75 
M. L. 2 11.25 8.00 3 18.75 17.25 
A. S. 4 | 13.25 83.75 3 11.25 11.00 
M. L. 3 20.25 14.25 2 10.25 9.00 
\. Z. K 15.25 13.75 3 13.75 | 13.00 
M. W. 2 13.25 | 10.00 5 35.50 | 32.75 

Totals 35 211.00 | 167.00 40 =| 270.25 | 

Average per inj. | 6.03 4.77 6.75 | 

Average per c.c. 4.80 | | 3.40 


| my ond Ibs. lost 


It will be seen that without ammonium chloride the average weight loss 
produced by 2 c.c. of mercupurin was 6.0 pounds (3.0 pounds per c.c.) as 
against 4.8 pounds for the 1 c.c. injection. After acidification with am- 
monium chloride, the effect of the 2 c.c. dose was increased to 3.4 pounds per 
c.c., and the effect of the 1 c.c. dose was increased to 5.5 pounds. Both be- 
fore and after the ammonium chloride the relative effectiveness of the 1 c.c. 
dose of mercupurin was 60 per cent greater than that of the 2 c.c. dose. The 
use of ammonium chloride increased the effectiveness of each dose of the 
mercurials by about 15 per cent in the average case. In some instances, 
however, a much greater increase in diuresis is produced by ammonium 
chloride. 
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IVeekly and Semi-weekly Injections. Because of the greater effective- 
ness of 1 c.c. injections, it was decided to compare, in some of these patients, 
the effects of one weekly 2 c.c. dose with semi-weekly 1 c.c. injections. Ac- 
cordingly, patients were given on alternate weeks either the 2 c.c. dose or two 
1 c.c. doses three days apart. Weight records were kept in the same way as 
in other comparisons, but in this case the weight loss after the single 2 c.c. 
dose was compared with the total of the two 1 c.c. doses. 


TABLE IV 
Effects of One 2 c.c. Injection Compared with Two 1 c.c. Injections 
| Total Weight Loss Total Weight Loss 


for Twoyl c.c. for One 2 c.c. 
P Injections'a Week | Injection a Week 


Patient 


30.00 Ibs. 
35.25 


F.H. 
L. H. 
M. F. 


= 


— 


3 
6 
4 
1 
3 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 


| 
| 
| 
| 
| 


w 


Total 


Average 7.26 
lost per wk. | lost per wk. 


two 1 c.c. injections 

Mean of ratio of effect of : J — = 2.29 
one 2 c.c. injection 


Standard Error + 0.114 


On the basis of 36 such comparisons (108 injections) shown in table 4, it 
will be seen that when one 2 c.c. injection was given, the patient lost an 
average of 6.0 pounds, but that when two separate 1 c.c. injections were 
given, the average total weight loss during the week was 7.3 pounds, some 
20 per cent more than when only one injection of the same total dose was 
made (mean of ratios is 1.27 + 0.11). When the two 1 c.c. injections were 
given during a week, the period between injections was smaller and the pa- 
tients did not develop the same degree of edema as indicated by their weight 
as when an entire week was allowed to elapse between 2 c.c. injections. The 
impression was gained that on the whole the patients were more comfortable 
when receiving two 1 c.c. injections a week than on the alternate weeks when 
they received one 2 c.c. injection. 


| 25.75 Ibs. 
35.00 
| | 18.00 
j. >. | 4.00 
E. B. | | 27.25 
ALS. | 10.00 
M. L. | | | 11.25 
G. G, | 10.50 

IH. | | 10.50 
A. A. | | 9.50 
G. N. | 14.50 
M. K. | | 9.25 
F.S. | | 4.50 
J. A. | | 16.50 
R. B. | 10.00 
— | = 261.50 | 216.50 
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Intramuscular and Intravenous Injections. Sixteen comparisons (32 
injections) were made with 2 c.c. doses of mercupurin given alternately 
intravenously and intramuscularly. Table 5 shows the results. The mean 
of the ratio of the effects of one mode of administration to the other is 1.03 
(+ 0.09): essentially the same effects are obtained by either mode of 
injection. 


TABLE V 
Comparative Effects of Intravenous and Intramuscular Injections 
(2 c.c. Dose) 
Patie Intramuscular Intravenous _ No. of 
atient Lbs. Lost Lbs. Lost Comparisons 
A. Z. 15.00 15.00 2 
A, =. 5.25 5.75 1 
M. K. | 8.25 8.50 2 
G.N. 8.50 9.50 2 
G. G. 12.75 19.50 2 
M. L 5.00 5.00 1 
M. L | 11.00 11.00 2 
I. H. 11.50 10.25 2 
M. W 18.00 16.25 2 
Total 95.25 100.75 16 
Average loss per 5.95 6.30 
injection 


| 
Mean of ratios of M/V — 1.038 (Standard Error — 0.097) 


Reactions. Notable reactions were observed in two patients, three times 
in each case. In one patient the reactions were immediate in each instance, 
characterized by flushing, chilliness and giddiness. The other patient suf- 
fered from massive diuresis and its effects; pronounced weakness, cramps 
in the legs, giddiness. Five of these six reactions occurred after 2 c.c. 
doses. In a third patient nausea and cramps in the legs occurred the day 
after almost all injections, but these were not severe and were not unduly 
disturbing to the patient. 

Reactions of moderate local soreness were experienced after about half 
of the intramuscular injections. 


DiIscuUSSION 


The statement by Blumgart et al.*° that doubling the dose of a mercuria! 
diuretic trebles its effect on normal man has already been mentioned. There 
is reason to believe that the difference in the results obtained in the present 
study is due to the fact that patients with congestive failure rather than nor- 
mal subjects were used. 

The results indicate that mercupurin, in patients with congestive heart 
failure, does not give increments in effects proportionate to the increments in 
dose. This has been observed in normal animals for other mercurial 
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diuretics. A greater diuresis for each c.c. of the drug injected may be 
obtained with a 1 c.c. dose than with a 2 c.c. dose. It is not to be assumed, 
however, that with far smaller doses, very effective responses may be ob- 
tained, but rather that within certain limits the effects per c.c. are greater 
with smaller doses, and that generally and for most patients, this holds true 
for the therapeutic range of doses. 

The amount of diuresis depends on the amount of edema fluid present. 
When a small dose is given its effect is great because there is available a 
large accumulation of fluid for the entire duration of its action, whereas 
when a larger dose is given in the same state most of the edema has disap- 
peared before the diuretic action has ceased. This may account for the 
difference in the relative effectiveness of different doses. 

Furthermore, there is evidence that multiple small doses during a given 
period are more effective than the same total amount in one dose during the 
same period. This procedure not only has the advantage of being far safer, 
but it tends to maintain the patient’s weight curve at a more nearly constant 
level. This may be contrasted with the wide oscillations in the weight curve 
usually seen in patients with large accumulations of edema who receive large 
weekly doses of mercurials. The latter suffer from the massive diuresis 
and loss of sleep for the day following the injection, then are comfortable 
for a few days, and again are uncomfortable during the last days of fluid 
accumulation. Severe reactions from large doses and massive diuresis may 
also occur. 

An explanation for the lesser relative effectiveness of the 1 c.c. dose 
when given twice weekly compared with the same dose administered once a 
week may be based on the differences in the reservoir of edema fluid allowed 
to accumulate between semiweekly and weekly injections. Thus, when given 
once a week, the 1 c.c: dose is 60 per cent more effective than the 2 c.c. dose; 
when given twice a week its relative effectiveness is only 20 per cent greater. 

It would seem, therefore, that the 1 c.c. dose of the mercurial diuretics 
has been neglected. It is far more effective than is generally thought, and it 
offers special advantages in addition to greater relative effectiveness as a 
diuretic. Those patients who do not respond with large diuresis from 
these drugs and who are in urgent need of diuresis may receive the 2 c.c. 
dose, but wherever feasible, the 1 ¢.c. injection, given semiweekly if neces- 
sary, offers many advantages and should be given a trial. 


SUMMARY AND CONCLUSIONS 


A method for the estimation of the relative effectiveness of diuretics is 
presented. In this procedure, only ambulatory patients with congestive 
heart failure, actually in need of the diuretics, are used. Each patient 
serves as his own control and basis for comparison. A large enough 
number of observations is made to accumulate statistically valid data in 
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spite of differences in individual sensitivity, edema accumulation, and diet 
and fluid intake. 

These results indicate that the mercurial diuretics in the therapeutic range 
are relatively more effective as the dose of the drug becomes smaller. Very 
small doses, however, produce too small an absolute diuresis to be of prac- 
tical value. The effectiveness of a 1 c.c. dose of mercupurin is about 60 per 
cent greater than that of a 2 c.c. dose (per c.c.), whether or not ammonium 
chloride or other supplementary drugs are used. The absolute difference in 
total effect between the two sizes of dose for the entire series is only 20 per 
cent, although the increase in dose is 100 per cent. The use of ammonium 
chloride increases diuresis of either dose by about 15 per cent in the average 
case. 

Distinct advantages may be obtained by giving a patient two 1 c.c. in- 
jections instead of one 2 c.c. injection a week. These advantages include 
not only a 20 per cent greater total diuresis but greater comfort and less 
danger to the patient. 

The effect of intramuscular and intravenous injections of the same dose 
of mercupurin is about the same. The intramuscular injection often causes 
moderate local tenderness, but it eliminates serious immediate reactions. 


_ The author wishes to thank Mrs. Ralph Pulitzer and Miss Sarah Oxfield for thei 
assistance in the conduct of this study. 
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INFECTION DUE TO SALMONELLA 
CHOLERAESUIS* 


By Paut C. Escuweiter, M.D., F.A.C.P., G. Wan Lin, Pu.D., and 
Ann Snow, M.T., Little Rock, Arkansas 


Ir is becoming increasingly evident that sporadic infections with bac- 
teremic manifestations, caused by Salmonella choleraesuis, are no longer 
medical rareties. In 1934, Gouley and Israel’ of Philadelphia reported 34 
cases from the literature covering the period from 1919 to 1932 and added 
a case of their own. Harvey® in 1937 reviewed 50 proved cases of S. 
choleraesuis (S. suipestifer) infection and added 21 cases treated at Johns 
Hopkins Hospital, making a total of 71. Goulder, Kingsland and Janeway * 
in 1942 added 11 cases from Boston, and Henderson * in Virginia has re- 
cently added a case of urinary tract infection caused by S. choleraesuis. 

In this paper we are reporting three cases in which the diagnosis was 
made by blood culture. Of general interest is the fact that in all of these 
cases the invading organisms were of the Kunzendorf variety. Particularly 
interesting was the fact that one of our cases (Case 1) yielded cultures of 
the Kunzendorf bacillus in the specific phase, an observation hitherto not 
recorded in the literature as far as we are aware. 


Reports 


Case 1. R. W., an eight month old colored female, was admitted to the Uni- 
versity Hospital on March 24, 1941. The mother gave no pertinent family history. 
The child was full term, spontaneous delivery, birth weight 7 pounds, 3 ounces, and 
breast fed until time of admission. The infant started on orange juice at three weeks 
and codliver oil at three months. Cereals were given in addition to breast feedings 
at the age of five months. The child was given diphtheria toxoid at the age of seven 
months. 

Six days before admission the mother noted 10 to 12 loose, green-colored stools 
containing much mucus. Three days later the stools contained blood. The child was 
listless and hot. 

Physical examination on admission revealed a well-developed child. The rectal 
temperature was 105° F. The ears, nose and pharynx were clear. Examination of 
the chest disclosed normal breath sounds and a resonant note to percussion. The 
heart sounds were normal. The abdomen was soft and not distended. 

The red blood cell count was 3,800,000, hemoglobin 59 per cent (Sahli) and 
the white cell count 19600, with 77 per cent polymorphonuclear cells. The urine was 
normal. Two hundred c.c. of 5 per cent glucose were started on admission. The child 
was given a diet of scraped apple, buttermilk and ripe banana. The temperature re- 
turned to normal on the third day and remained normal until the day of discharge. 


* Received for publication August 28, 1942. 
__ From the Departments of Medicine and Bacteriology, University of Arkansas, School 
of Medicine, Little Rock, Arkansas. 
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The child was well until January 1, 1942, when the mother noted sudden onset oi 
“severe cold” with high fever and a cough. On admission the rectal temperature was 
103° F. 

Physical examination revealed a well-developed, well-nourished girl of 16 monthis. 
Slight nasal congestion was noted. The ear drums appeared normal. The tonsils 
were enlarged and injected. Examination of the lungs disclosed labored and rapid 
respiration. Expansion of the chest was equal. There were a few scattered coarse 
moist rales. The percussion note was resonant. Heart sounds were normal. 

A chest roentgenographic report on January 3, 1942 read: “A film of the chest 
shows enlargement of the hilus lymph nodes and several small spots in both lungs. 
Roentgenographically, the chest has the appearance of bronchopneumonia, but the 
condition cannot be differentiated from the primary type of tuberculous infection 
that appears in children.” 

Red cell count was 4,940,000, hemoglobin 70 per cent (Sahli), and the white 
cell count 16,050, with 44 per cent polymorphonuclear cells and 50 per cent lympho- 
cytes. Two days later the white cell count was 5,900 with 9 per cent polymor- 
phonuclear cells and 84 per cent lymphocytes. The blood Wassermann reaction was 
negative. A blood culture taken on January 3 was positive for Salmonella chole- 
raesuis var. Kunzendorf. 

A culture of the stool and urine was negative for pathogens. A second blood 
culture taken on January 12 was negative. 

The child was given 7% grains of sulfathiazole on admission and 2% grains 
administered every four hours for five days. 

The temperature varied between 100° F. and 104.6° F. for five days. 

A second chest roentgenographic report on January 11 stated: “Another film of 
the chest shows a slight improvement of the pulmonary infiltration, particularly in the 
left base. The majority of the infiltration persists, however.” 

The temperature remained below 99° F. after the sixth day and the child con- 
tinued to improve. She was discharged as recovered on January 18, 1942. 

Case 2. T. C. L. B., a five year old colored male, was admitted to the hospital 
on November 11, 1941. The parents stated that they had both recently received 
antiluetic treatment. There are two brothers and four sisters living and well. The 
mother stated that the child developed an “eczema” at the age of one month that 
lasted until he was 18 months old. He had had nocturia one to two times up to the 
onset of the present illness. Epistaxis was noted several times at about six month 
intervals. 

During the summer of 1941, the child frequently complained of nausea and would 
occasionally vomit after breakfast. During August several small boils were note: 
on the child’s leg, accompanied by swollen, warm, tender inguinal glands. 

The onset of the acute illness was abrupt, with a chill 18 days before admission 
The mother put the child to bed for two hours and he seemed well after this chill. 
A similar attack, followed by an elevation of temperature, occurred each day for the 
next 13 days, accompanied by a headache and frequency of urination. Except dur- 
ing the chill and elevation of temperature the child appeared well at this time. The 
patient did not have any symptoms for a period of three days until two days before 
admission when he had a chill early in the morning and continued to have an eleva- 
tion of temperature, becoming very restless and delirious. Two to three loose stools 
with mucus were noted daily during this time. 

Physical examination on admission revealed an undernourished, acutely ill, very 
restless colored boy. Rectal temperature was 103° F. His skin was clear. On ex- 
amination of the throat a slight inflammation of the tonsils and pharynx was noted. 
Breath sounds were clear and the heart sounds were normal. The abdomen was 
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distended and the liver and spleen were both found to be enlarged. There was 
bilateral enlargement of the inguinal nodes. 

A roentgenogram of the chest showed no pulmonary disease. 

The red cell count was 3,470,000, hemoglobin 60 per cent (Sahli), and the white 
cell count 10,450 with 31 per cent polymorphonuclear cells and 63 per cent lymphocytes. 
The urine examination revealed a trace of albumin and gram positive cocci. Repeated 
cultures of the urine and stools were negative for pathogens of the intestinal group. 
Wassermann reaction was negative. Agglutination tests for typhoid, paratyphoid A 
and B, and undulant fever were negative.’ Blood cultures on January 12, 20 and 22 
were positive for Salmonella choleraesuis var. Kunzendorf. 

The patient’s temperature varied from 99° F., to 103° F. for 20 days. Marked 
abdominal distention was present for a period of 10 days. 

The enlarged spleen and liver returned to normal size by December 4. 

Phenobarbital and aspirin were given for restlessness the first two days. 

The patient’s temperature varied between 99° F. and 100° F. from the twentieth 
to the forty-ninth day. 

He was discharged as recovered on December 30, 1941. 

Case 3. M. L. P., a 13 year old colored girl, was admitted to the University 
Hospital on January 4, 1942. History obtained from the mother revealed no per- 
tinent family history. The child was a spontaneous normal delivery. Birth weight 
was 10 pounds. The child was breast fed until the age of eight months. The only 
contagious diseases contracted were mumps and pertussis. The child seldom had 
colds. 

The onset of the present illness was abrupt with a hard chill, followed by a 
“high fever” five days before admission. The mother noted a cough productive of 
blood-tinged sputum the evening of the day of onset. On the second day, the child 
complained of a sharp pain in the right infrascapular area. The high temperature 
continued and the child became very restless. 

Physical examination on admission revealed a well-developed, well-nourished 
child acutely ill, with labored rapid respirations. Her temperature was 104.2° F., 
pulse 140, and respirations 32. Her skin was clear. The mucosa of the nose and 
pharynx was congested. Examination of the lungs disclosed decreased expansion 
in the right with dull percussion note, diminished breath sounds, and many moist rales 
over the right base. Heart sounds were normal. Her abdomen was soft, and no 
tenderness was noted. The liver and spleen were not enlarged. The Wassermann 
reaction was negative. The red blood cell count was 3,680,000, hemoglobin 78 per 
cent (Sahli), and the white blood cell count 10,800, with 80 per cent polymorphonuclear 
cells. The urine was normal. No significant organisms were found in the sputum. 

After a roentgenogram of the chest on January 4 the report was: “The right lung 
shows a double disease. The upper lobe shows a consolidation indicating a lobar 
pneumonia. The lower part of the right chest also shows opacity that cannot be 
localized to lobar planes. There may be an encapsulated empyema or an interlobar 
effusion.” 

Cultures of the stool and urine were negative. 

A blood culture taken on January 4 was positive for Salmonella choleraesuis var. 
Kunzendorf. 

The temperature dropped to normal by lysis on the sixtieth hospital day. 

On January 11, another chest roentgenogram reported: “Another film of the chest 
shows resolution of all of the pneumonia in the right lung except a small amount 
of interstitial infiltration in the right base.”’ 

The abnormal physical findings in the chest were gone by January 17. 

The patient was started on 22% grains of sulfathiazole on admission and then 15 
grains every four hours for the next six days. Seven and one-half grains were given 
four times a day until her discharge from the hospital on January 18, 1942. 
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BACTERIOLOGY AND SEROLOGY 


In keeping with the experience of others, the present authors failed to 
isolate the organisms from the stool or urine. In case 2, three positive blood 
cultures were obtained, whereas in the other two instances the blood cultures 
were positive but once. In this discussion we shall refer to the cultures 
coming from cases 1, 2 and 3 as the W, B, and P strains respectively. 

Primary blood cultures were made in veal infusion media containing 0. | 
per cent agar. Subcultures made on beef extract agar revealed gram nega- 
tive motile rods. Inoculation into Krumwiede’s agar gave acid and gas in 
the bottom of the tube in all three instances, the slant remaining alkaline. 
Proteus was ruled out by failure of cultures to ferment sucrose or liquefy 
gelatin, and by failure to spread in an amoeboid fashion when grown on agar 
plates. On the basis that the organisms were members of genus Salmonella, 
inoculations were made into arabinose and xylose broths as well as into lead 
acetate agar. Failure to ferment arabinose while fermenting xylose and 
forming hydrogen sulphide indicated that the three organisms were 
Salmonella choleraesuis var. Kunzendorf. A complete table of cultural char- 
acteristics follows : 


Tasie I 
Acid and Gas Formed in: No Fermentation of: 
Dextrose Maltose Arabinose Trehalose 
Galactose Xylose Lactose Dextrin 
Levulose Mannitol Raffinose Inulin 
Mannose Sorbitol Sucrose Dulcitol 
Inositol Glycerol 
Salacin 


Nitrates were reduced by all three strains. None of the strains formed 
indol. In conclusion then, it may be said that strains W, B and P were 
identical, both morphologically and culturally. Killed cultures of W, B and 
P strains were inoculated into rabbits for the purpose of producing immune 
sera for agglutination and absorption tests. 

Meantime, we were informed by Dr. P. R. Edwards of the National 
Salmonella Center, to whom we submitted the cultures for study, that all 
three cultures were Salmonella choleraesuis var. Kunzendorf, but that the 
W strain was in the specific phase, whereas strains B and P were in the 
group phase. ‘This was borne out by our own agglutination absorption tests 
in which it was found that the B and P strains reciprocally absorbed the 
agglutinins from corresponding antisera while failing to remove the ag- 
glutinins from W antisera. Nor was strain W capable of absorbing either } 
or P agglutinins from the corresponding antisera. We concluded, therefore, 
that our cases 2 and 3 represented infection by the Kunzendorf bacillus in a 
phase which differed from that of the Kunzendorf bacillus encountered in 


case 1. 
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INFECTION DUE TO SALMONELLA CHOLERAESUIS 


DISCUSSION 


White * in 1926 reported that the Kunzendorf variety of hog cholera 
bacillus is monophasic in the group phase in contrast to the diphasic nature of 
the American strain. In 1939 Bruner and Edwards * submitted evidence of 
the existence of a specific phase and concluded that the ““Kunzendorf type is 
serologically identical with Salmonella choleraesuis but differs in its bio- 
chemical activity.” These authors also point out that prior to 1920 the 
cultures isolated from domestic animals in the United States were chiefly 
diphasic, whereas in recent years the monophasic variety has tended to 
predominate. Bergey’s Manual of Determinative Bacteriology, 5th Edition,’ 
lists the antigenic structure of S. choleraesuis as VI, VII: C: 1, 3, 4, 5 and 
that of S. choleraesuis var. Kunzendorf as VI,, VI., VII: (C): 1, 3, 4, 5. 

The disease produced by the specific strain (case 1) presents no unusual 
features which would tend to set this case apart, or to distinguish it from 
infections caused by organisms in the group phase. It is an interesting fact, 
however, that the specific phase of the organism is rarely encountered 
naturally. Bruner and Edwards ° report encountering diphasic strains but 
three times in an examination of 52 cultures isolated from swine. 

As pointed out by Harvey * and confirmed by others, sporadic infections, 
in contrast to the epidemic food-poisoning types, are divisible into two main 
groups: (1) Bacteremia without localizing signs of infection, in which the 
picture is typhoid-like, characterized by sudden onset, frequently with chill, 
marked elevation of temperature, anorexia, headache and depressed white 
count. (2) Bacteremia with localization of infection. The most frequent 
site of localization is the pulmonary area in which case the clinical picture 
is that of a bronchopneumonia with sudden onset, productive cough and 
septic temperature. Other sites of localization in order of frequency are: 
bones and large joints, endocardium, urinary tract, meninges, and some 
others. Whereas the leukocyte count is depressed in the typhoid-like type 
of disease, there occurs an elevation of the leukocytes in cases with localiza- 
tion. In both types the diagnosis is made by blood culture, since no reliance 
can be placed on finding the organisms in the sputum, stool or urine. It 
might also be added that the case fatality rates vary widely. In Gouley and 
Israel’s * series, the death rate for children was 7 per cent, whereas in adults 
it rose to 57 per cent. In the present series all patients were under 13 years 
of age and all recovered. 

Case 2 is an example of bacteremia without localization. The child pre- 
sented a clinical picture resembling typhoid fever. The only pertinent physi- 
cal findings were distended abdomen with enlarged liver and spleen. The 
differential blood picture is of interest in that there were 63 per cent lym- 
phocytes. This increase in lymphocytes is also noted in case 1, with 84 per 
cent. 

Cases 1 and 3 present evidence of pulmonary involvement on physical 
examination confirmed by roentgenogram. This in conjunction with the 
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positive blood culture suggests that we are here concerned with cases of 
bacteremia in which localization is occurring. Owing to the fact that in our 
cases as well as in some cases reported in the literature, the organisms have 
not been found in the sputum, one can only assume that S. choleraesuis is the 
etiological agent of the pulmonary pathology. It has been pointed out by 
Harvey * that an elevation of white blood cells occurs in the cases of localizing 
infection. A significant rise was noted only in case 1, with a total white 
cell count of 16,050. 


SUMMARY AND CONCLUSIONS 


1. Three cases of Salmonella choleraesuis infection are reported, all of 
which were due to the Kunzendorf variety. 

2. In two of the cases the isolated organisms were in the group phase, 
whereas in one case the invader existed in the specific phase. 

3. Blood culture is, in our opinion, the only reliable means of diagnosing 
the sporadic types of S. choleraesuis infection. 


The authors wish to acknowledge their indebtedness to Dr. P. R. Edwards, of the 
National Salmonella Center, University of Kentucky, Lexington, for determining the phases 
of the cultures submitted to him. 
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STUDIES ON INFECTIOUS MONONUCLEOSIS * 


By L. A. JutIANELLE, O. S. Brerpaum, and Cart V. Moore, F.A.C.P., 
St. Louis, Missouri 


INTEREST in the etiology of infectious mononucleosis was first aroused 
in this laboratory by the recovery’ of Listerella monocytogenes from the 
blood of a patient with clinical, hematologic, and serological manifestations 
of the disease. Experiments since reported * led to the conclusion that in 
spite of its capacity to induce in animals a state similar to the human in- 
fection, this organism is not, as others predicated,® the actual incitant. A 
further reason for eliminating Listerella is the result of an unpublished 
experiment in which two of the writers were inoculated intracutaneously 
with diluted but still mouse-lethal suspensions of the organism. This was 
followed by elevation in temperature, enlargement of the adjacent axillary 
nodes and leukocytosis with an appreciable increase in mononuclear cells. On 
the other hand, the blood picture and clinical symptoms did not simulate in- 
fectious mononucleosis, and heterophile antibody did not make its appearance. 

In correspondence with certain recent publications * which describe the 
causative agent as a virus, it was felt that because of the extended period 
of incubation, the comparative mildness of the infection, despite its some- 


times early, acute phase, and the lymphocytic response, infectious mono- 
nucleosis might indeed be the result of virus infection. Accordingly, ex- 
periments were undertaken to demonstrate such an agent in the blood or 
tissues of patients with the typical disease. The present communication, 
made more in the nature of a progress report than of a completed study, 
comprises a statement of the results observed. 


EXPERIMENTAL 


The studies to be recorded are concerned with attempts to transmit in- 
fectious mononucleosis to rabbits and monkeys mainly, and to a lesser extent 
to white mice, guinea pigs and man. The materials utilized for the purpose 
were oxalated or citrated whole blood, gargle washings, and excised cervical 
lymph nodes. The methods and data will be presented under these three 
topics. 


TRANSMISSIBILITY WITH WHOLE BLoop 


Blood specimens were drawn from 15 patients during the febrile stage 
on the second to the seventh day after onset of the disease. In one instance 

* Received for publication May 11, 1943. 

From the Departments of Ophthalmology and Internal Medicine, Washington Univer- 


sity School of Medicine, St. Louis, Missouri. 
Conducted under a grant (to L. A. J.) from the Commonwealth Fund. 
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collection was made on the tenth day of the illness after two days of normal 
temperature. Cultures and serological tests were subsequently made. They 
may be summarized briefly since the cultures were uniformly sterile: (1) 
the heterophile reaction occurred in each case, the titre varying from 1: 80 
to 1:5,120, and (2) the agglutination reaction with Listerella was ob- 
served only once when the serum of patient VI caused agglutination to a 
titre of 1: 20 with the so-called ruminant type.° 

Injection of blood into animals was accomplished without unnecessary 
delay ; rabbits were inoculated in each experiment, monkeys in five, and white 
mice and guinea pigs in three. The site of injection and quantity of blood 
injected were varied: intratesticular injections of 2.0 c.c. were made into 
rabbits and monkeys; intramuscular injections were made into the same 
animals with an equal amount; and intraperitoneal inoculations of from 2.0 
c.c. to 10.0 c.c. were made into all four species studied depending upon the 
size of the animal. Changes in the blood cells were followed daily at first, 
and at greater intervals later. The heterophile reaction was determined 
every two to three days, and when the experiment was terminated a single 
agglutination test was done with Listerella. 

In five experiments, 10.0 c.c. to 15.0 c.c. of blood were transferred from 
injected to normal rabbits at three and four day intervals to determine the 
possible presence of virus in the circulating blood. In six other experi- 
ments, the inoculated testicle was excised, ground in saline, and filtered 
through sterile cotton; the resultant filtrate was introduced both intratestic- 
ularly and intravenously into normal rabbits. 

Additional experiments consisted of inoculating fertile hen eggs of about 
10 days of age. This was done by transferring to the chorioallantois two 
drops or more of the original blood, as well as both blood and testicular brei 
from injected animals. 

In four other experiments blood from patients was frozen in CO,-alcohol 
mixtures and immediately thawed; this process was repeated from 10 to 14 
times to further disintegration and dissolution of the cells. After rapid 
centrifugation to eliminate the remaining heavier particles, the “solution” 
was passed through a Berkefeld V filter and the filtrate was inoculated into 
animals in quantities corresponding to the unfiltered blood in the preceding 
experiments. This procedure was adopted on the supposition that virus 
might be intracellular, and that dissolution of the cell would accordingly 
liberate greater quantities of virus, and so, perhaps, enhance infectivity in 
animals. 

For purpose of control, parallel experiments were performed with blood 
from three normal individuals and from single patients with diphtheria, 
staphylococcal septicemia, pneumonitis of undetermined origin, and Rocky 
Mountain spotted fever. In addition, the serological groups of the bloods 
studied were determined in order to correlate subsequently, if necessary, 
the opinion that (1) individuals with Type A blood are particularly sus- 
ceptible to the disease, and (2) the presence of heterophile antigen in this type 
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might make it difficult to interpret the appearance of the corresponding anti- 
body in the injected animals. 

The hematologic changes encountered following the injection of whole 
blood may be summarized briefly. The majority of the animals showed a 
distinct rise in total leukocytes, with all three elements, myeloid, lymphoid, 
and monocytoid, contributing to the increment. It is interesting, however, 
that even though there was a gain in the total count, the quality of the dif- 
ferent cells did not change appreciably, so that unlike the response in in- 
fectious mononucleosis, the lymphocytic cells were not abnormal. Young, 
stimulated cells were either completely absent or present in too low a pro- 
portion to be significant, and even then their presence in the peripheral blood 
was not sustained. This observation is particularly striking in the light of 
the response to injections of blood from normal individuals or from patients 
with diseases other than infectious mononucleosis. In both instances, the 
changes were of similar magnitude and quality. As illustrative of the 
hematological reaction, protocols of individual animals are presented in 
tables la and 1b. The data reveal immediately the similarity in cellular 
changes and suggest that there was a nonspecific reaction to heterologous 
blood rather than to a specific agent contained therein. If the complete 
data are summarized in tabular form (vid. table 2), it is seen that of 56 
animals injected with blood from patients with infectious mononucleosis, 32 
responded in varying degrees with leukocytosis, 40 exhibited a rise in lym- 
phocytes, and 24 in monocytes; 36 animals discharged young lymphocytes 
and stimulated monocytes ° into the circulation, but, as the individual proto- 
cols above disclosed, only in small numbers. If these figures are contrasted 
with those derived from animals that received blood from conditions other 
than infectious mononucleosis, it is found that of 14 rabbits injected, 12 
showed leukocytosis. Increases in both lymphocytes and monocytes occurred 
in 13, and young or stimulated cells appeared in 10. The animals inoculated 
with blood derived from staphylococcal septicemia underwent striking rises 
in polymorphonuclear cells as well. The most striking changes in abnormal 
white cells were seen in the rabbits inoculated with blood from Rocky 
Mountain spotted fever; stimulated monocytes rose to 16 and 20 per cent, 
clasmatocytes to 2 and 12 per cent, and in one rabbit, endothelial cells rose 
to 2 per cent. A comparison, however, between the two groups of animals 
reveals a fairly close similarity of the blood changes and supports the state- 
ment already made that the reactions described are nonspecific. Routine 
studies of hemoglobin and red blood cells yielded no significant information, 
since these two constituents remained more or less constant throughout the 
course of the experiments. 

The agglutination tests performed with sheep cells were likewise equivocal. 
Of the 56 animals inoculated, 12 acquired heterophile antibody. However, 
the titre was always low, varying from 1:5 to 1: 20, except in one animal in 
which it reached 1: 160, and the antibody disappeared from the blood within 
a week to 10 days. The heterophile test was performed with the serum from 
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14 rabbits injected with other bloods. In no case was a positive reaction 
observed. However, since it is now known that human Type A blood con- 
tains heterogenetic antigen, two rabbits were injected intratesticularly with 
2.0 c.c. of Type A cells from a normal individual. Both animals responded 


TABLE Ia 
Changes in White Blood Cells Following Intratesticular Injection 
of Whole Citrated Blood from Infectious Mononucleosis 
(Rasen No. No. 


Day of Experiment 


Variety of Cells a 
1 3 5 7 8 10 
Total white cells... .. .. _.| 15,200 | 17,700 | 18,050 | 19,900 | 7,950 | 10,000 
Nenweshiles............ | 6,800 | 12,390 | 9,025 | 11,542 | 3,975 3,850 
— 354 361 199 477 1,430 
Eosinophiles.......... - 79 110 
— — — 110 
Lymphocytes......... ....| 6,580 | 4,779 | 3,610 | 2,985 | 2,146 | 4,180 
Lymphocytes, young. sn 152 — 180 796 238 — 
Monocytes. .....| 1,386 | 1,593 | 4,151 | 4,179 954 1,210 
Monocytes, stimulated. ...... 760 — 722 199 79 — 


In this and succeeding tables, first day of experiment represents observations made several 
hours preceding inoculation. The dashes signify that cells indicated were not seen during the 
examination. 


TABLE Id 


Changes in White Blood Cells Following Intratesticular Injection 
of Whole Citrated Blood from Normal Individual 


(Rabbit No. 105—Experiment No. 14c) 


Day of Experiment 


Variety of Cells 
1 | 3 5 7 9 
Ee | 6,750 a 8,750 | 13,100 | 10,900 | 11,950 
Neutrophiles 2,767 3,937 5,502 5,732 4,183 
Basophiles........ 675 350 917 109 597 
Eosinophiles............. 67 218 358 
Lymphocytes.......... 2,700 | 3,140 | 5,371 | 4,360 | 4,780 
Lymphocytes, young........---. ce 67 175 262 109 119 
Monocytes. . -winnteemiinpi | 472 | 700 1,048 872 | 1,792 
Monocytes, stimulated . | 437 ome 119 


with measurable antibody, the titre in each reaching 1:40, eight days follow- 
ing the injection. It is felt, therefore, that the low, transient titres of 
heterophile antibody in the experimental animals may be explained on some 
basis other than the agent of infectious mononucleosis. 
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The agglutination tests conducted with the two types of Listerella 
were consistently negative. This may confirm a previously expressed 
opinion that the organism is not etiologically related to the disease. 

As stated earlier, experiments were undertaken to increase the virulence 
of the hypothetical agent by passage in series from the injected to normal 
rabbits by transfusions of whole blood. No evidence whatsoever was ob- 
tained by this means to indicate the presence of any agent in the original 
animal. There was remarkably little blood change, except for a transient 
erythrocytosis, and the heterophile reaction was always negative. 


TABLE II 
Summary of Experiments on Transmission with Whole Blood 


Animals Showing 


Source of Blood Animals 
Injected 
Leuko- Lympho- Mono- Abnormal | Heterophile 
cytosis cytosis cytosis Cells Antibody 
Infectious mononucleosis. .|_ 6 Monkeys 5 5 3 1 2 
50 Rabbits 27 35 21 35 10 


56 


12 


6 6 5 0 

2 Rabbits y 2 2 1 0 

4 Rabbits 3 3 3 2 0 
Rocky Mountain spotted 

2 Rabbits 1 2 2 0 


* Leukocytosis due largely to increases in polymorphonuclear cells. 
** Abnormal white cells included stimulated monocytes, clasmatocytes, and, in the rabbit, 
endothelial cells. 


The attempts to propagate a virus from the blood of patients have been 
outlined above. Eight such experiments were performed, four with blood 
direct from the patient and four with the testicular tissue inoculated at 
varying intervals previously with patients’ blood. An average of six eggs 
was inoculated each time and about half the total number of eggs were 
allowed to develop to hatching. The remaining number was sacrificed five to 
seven days following inoculation. At that time, sections were made of 
some membranes and stained with phloxine-methylene blue, while others 
were ground and used for inoculation of rabbits intratesticularly and for 
passage to other eggs. No evidence of propagation was obtained from any 
of the procedures. The sections showed the usual nonspecific response to 
foreign material; inoculations into rabbits were followed only by hetero- 
genetic antibody, and passage to other eggs was unsuccessful. The ap- 
pearance of heterogenetic antibody in injected rabbits was soon discounted 
as unimportant, since it was found in control experiments that normal chick 
membrane inoculated in similar manner stimulates in rabbits agglutinins for 
sheep red cells. 
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The evidence reveals, therefore, that under the conditions stated it has 
not been possible to demonstrate a virus in the blood of patients acutely ill 
with infectious mononucleosis. The significance of this observation will be 
amplified later in the general discussion. 


TRANSMISSIBILITY WITH GARGLE WASHINGS 


The disappointing results in attempting to cause specific infection with 
blood of patients forced the conclusion that if a virus were present it must be 
sought for elsewhere. The frequency of sore throat, with attendant tender- 
ness and hypertrophy of the regional lymph nodes, suggested the throat as a 
source of material for further study. * Accordingly, patients were instructed 
to gargle with saline (25 to 50 c.c.) before breakfast; the washings were 
collected in sterile beakers and immediately sealed with sterile gauze caps. 
Four of these experiments have been carried out, in which 16 rabbits and 
four monkeys have been used. In the first experiment half the washings 
were used directly, whereas the other half were centrifugated for 30 minutes 
at 1,600 r.p.m. and the supernatant fluid passed through a Berkefeld V filter. 
Rabbits were inoculated with 15 c.c. of the filtrate intravenously and intra- 
peritoneally, and 2.0 c.c. intratesticularly. The untreated washings were 
inoculated in small quantities because of the large number of bacteria 
present. Thus, rabbits were given 2.0 c.c. intratesticularly or intranasally by 
slow instillation. With the filtered washings, the route of injection was 
intracerebral, intramuscular or subcutaneous (2.0 to 3.0 c.c. in each case), 
while nasal instillations were continued daily for five to seven days with 1.0 
c.c. to each nostril. Examinations of the blood and serological studies were 
conducted as in the preceding experiments with whole blood. In two ex- 
periments, moreover, the filtrates were seeded on egg membranes as well. 

The observations made in the animals inoculated with gargle washings 
were of the same order as those encountered in animals receiving whole blood, 
but the hematological changes appear to have been more intense. This was 
particularly true of the animals receiving material by intracerebral and in- 
tranasal introduction. As examples of the degree of reaction, individual 
protocols of rabbits 57 and 58 are given in tables 3a and 3b. Following 
intranasal instillation of filtered washings rabbit 57 showed a distinct leuko- 
cytosis, with doubling of lymphocytes and more than quadrupling of mono- 
cytes. In this particular animal both young and stimulated cells were some- 
what more numerous and perhaps more persistent than in the experiments 
with blood, but they were not of sufficient intensity to be considered specific. 
Similarly, intracerebral injection was followed by reactions in rabbit 58 oi 
qualitative but not quantitative identity. A summarization of the animals 
in this group shows that of the 20 animals studied, 12 developed varying 
degrees of leukocytosis, seven increases in lymphocytes, and 19 in monocytes. 
Although young lymphocytes and. stimulated monocytes were discovered in 
19 animals, their number was not great and they were not maintained over 


| 
| 
L 
L 
b 
tl 


STUDIES ON INFECTIOUS MONONUCLEOSIS 287 


a period of days. It is difficult to say, therefore, that the changes in the 
present series are any more specific than those described for the preceding 
group. 

TaBLe 


Changes in White Blood Cells Following Intranasal Instillation 
of Filtered Gargle Washings 


(Rabbit No. eet No. 18) 


Day of Experiment 


Variety of Cells —- -—_— — 
10 14 16 


Total white cells} 8,400 11,9 900 15, 800 12,250 10,500) 31,700) 20,300) 6, : 13,050 


Neutrophiles. . .| 2,268 | 5,474) 6,794 5,880 3,255] 17,435) 10,150) 2, 3,393 
Basophiles.....| 833) 1,738 2'536| 3,075 2,740 
| — | — | — | 105 130 


Lymphocytes... .| 4,116 | "3,689 "2,676 2,695) 3,360) 7, 3,915 


Lymphocytes, | 
young........ — | — | 366 245) 105, 261 


Monccytes.....| 1, 176 | 1,547| 4,476) 2,450) 2,625| 1,802) 2,0: 2,600) 


Monocytes, 
stimulated...| 84 790) 
| | 


TABLE 


Changes in White Blood Cells Following Intracerebral Injection 
of Filtered Gargle Washings 


No. 57— No. 


| 
Day of Experiment 


Variety of Cells ; — 
| 10 | 14 


rotal white cells| 13,000) 8, 900 | 5,200 | 8. 8,200 | 7,600 |12,800| 6,200 | 8,950 


Neutrophiles. 4,42 4,420) 3,738 5,120) 2,790 | 3,401 
Basophiles.. .. . | 1,430) 623 1,152) 248} 1,435 
Eosinophiles....| 650) — - — | — 


Lymphocytes...| 5,330] 2,937 4,616| 2,170 | 2,774 
Lymphocytes, | | 


130) 89): | — 42| 178 


Monocytes... .. | 1 040 | 936. 38 | 532 
Monocytes, | 
stimulated...) - | — | 228 


The remaining data must be interpreted as indifferent also. Heterophile 
tests were considered negative throughout the experiments; agglutinins for 
Listerella were not observed; and the attempted propagation on egg mem- 
branes yielded no evidence of viral growth. It must be concluded, therefore, 
that although the blood changes were somewhat more marked following 
injections of gargle washings than whole blood, they cannot be attributed to a 


specific agent. 


| 
113,350 
6,675 
| 2136 
| 2,269 
133 
2,025 
| 367, 210; 734) 609) 128] 92) — | — 
16 | 18 | 21 | 24 | 29 
0,600 [12,700 
| 495| 864| 889 
| 82| 192] 127 
1,536 866| 1,137] 330 960| 2,159 


288 L. A, JULIANELLE, 0. S. BIERBAUM, AND CARL V. MOORE 


Because it is not known that any of the animal species used for these 
studies are actually susceptible to infectious mononucleosis, another experi- 
ment was done in which transmission to human subjects was attempted. 
Gargle washings were obtained on the twelfth day of the disease from a 
patient whose pharyngeal symptoms were particularly severe. After the 
washings had been passed through a Seitz filter they were divided into two 
parts and gargled for five minutes by two healthy human volunteers both 
aged 34 years. Both of these subjects were laboratory workers who were 
not aware of ever having had infectious mononucleosis. No symptoms or 
signs of the disease appeared in either subject and no temperature elevations 
occurred. Blood studies made for 16 days showed no significant qualitative 
or quantitative cytologic changes from control values. 


TRANSMISSIBILITY WITH LymMpH TISSUE 


Three experiments have been done with lymph tissue. In one instance, 
the patient had progressed beyond the acute phase. A cervical node was 
excised,* part of it reserved for histological study, and the remainder used 
for animal injections. After it had been ground aseptically with sterile sand 
and saline, the residue was cultured on blood agar and divided into two por- 
tions. One portion was used as such and the other was first filtered 
through a Berkefeld V filter. Animals were then injected as follows: two 
monkeys received 1.0 c.c. unfiltered material subcutaneously; three rabbits, 
1.0 c.c. each of unfiltered material subcutaneously ; three rabbits, 1.0 c.c. each 
of unfiltered material subcutaneously, intratesticularly, and intracerebrally ; 
and three rabbits received equivalent amounts of the filtrate by the same 
routes. Since the culture of the node was sterile, it is reasonable to assume 
that even the unfiltered tissues were free of bacteria. 

Observations were continued on these animals for almost a month. For 
the most part, the results were similar to those obtained in the preceding 
experiments. In two rabbits, however, the blood changes were remarkable. 
Thus, in rabbit 170 inoculated subcutaneously with unfiltered node (table 
4a), the total white cells climbed from 7050 to 41,000 within five days, the 
lymphocytes rose from 42 per cent to 55 per cent, and the monocytes increased 
from an original 6 per cent to 25 per cent, but with no striking alterations in 
the quality of the cells. Rabbit 162 which received filtered material intra- 
cerebrally (table 4b), showed an elevation of leukocytes from 6700 to 15,950, 
and a rise in monocytes from 11 per cent to 43 per cent with no outstanding 
change in lymphocytes. The reaction required nearly a month to return to 
normal. In the meantime, heterophile titrations made every few days elicited 
no antibodies for sheep red cells in any of the animals of this group. The 
indications are, therefore, that in spite of the suggestive alterations in blood 
elements, no true evidence of viral activity has been gathered. 


* The writers are indebted to Dr. Nathan Womack for removing the gland. 
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The material from the other two lymph nodes, prepared in a similar 
manner, was given to two healthy human volunteers, neither of whom had 
any knowledge of having previously had infectious mononucleosis. In the 
first of these subjects, the lymph node was removed from a patient on the 


TABLE [Va 
Changes in White Blood Cells Following Subcutaneous Inoculation 
with Unfiltered, Macerated Lymph Node 
(Rabbit No. 170—Experiment No. 16) 


Day of Experiment 


Variety of Cells ; 
7 11 


Total white cells 9,550 | 14,100 


Neutrophiles 4,775 | 8,037 
Basophiles 859 564 
Eosinophiles 


Lymphocytes 2,101 
Lymphocytes, young 96 


Monocytes | 4: 1,619 
Monocytes, stimulated — — 


TABLE IVb 
Changes in White Blood Cells Following Intracerebral Inoculation 
of Filtered Lymph Node 
(Ra 


Day of Experiment 


Variety of Cells 


Total white cells 


Neutrophiles 
Eosinophiles 


Lymphocytes 

Lymphocytes, young........ 
Monocytes 

Monocytes, stimulated 


637| 660 


twelfth day of the disease. The saline extract was filtered through a Seitz 
filter and injected intramuscularly in two equal doses on successive days 
into a healthy male, 34 years of age. No local reaction to the injections, no 
fever, no signs or symptoms of infectious mononucleosis resulted. Blood 
studies, made at intervals of two days for three weeks, showed no significant 
cytologic changes from the preinjection values. In the other instance, the 
lymph node was removed from a young man who had had symptoms of 


he 
| | 
| 9,950) 10,400 | 12,250 
5,174| 4,888] 5,490 
597| 1.248| ‘857 
one 104 
| 1 3 5 7 | 11 13 20 
6,700] 5,200] 15,950 12,300 | 10,150 | 4,900 | 8,250 
3,819} 2,080! 4,525] 7,995! 4,161 | 2,009/ 5,511 
1,595] '369} 1,116] '392| 
| — — 123; — 
11876 1,248] 2,552! 1,845 | 3,049 | 1,862] 1,072 
318 123 105| — | ‘164 
93712,288 cas 1,345| 1,421| 
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infectious mononucleosis for two weeks. At the time of the biopsy, how- 
ever, his symptoms were still relatively severe, his lymphadenopathy promi- 
nent, and his temperature 39° C. The heterophile antibody titre in this pa- 
tient was 1: 320 and the hematologic changes were prominent. The lymph 
node extract was passed through a Seitz filter and divided into two parts. 
Half of the material was injected intramuscularly into a healthy male 
medical student (26 years old) and the other half was sprayed into the nasa! 
passages of the same subject. The results were again negative ; none of the 
clinical or hematologic changes of infectious mononucleosis occurred during 
the subsequent four weeks of observation. Heterophile antibody did appear 
in the blood of this subject in a titre of 1: 16 on the twentieth to the twenty- 
fourth days after the inoculation, but there were no other changes. It is 
interesting that the human subjects failed to show the leukocytoses and non- 
specific stimulation of lymphocytes and monocytes which was noted in the 
experimental animals. 

All three lymph nodes showed the cytologic changes characteristic of in- 
fectious mononucleosis.’ 


DIscUSSION 


The experiments recorded in this communication were conceived in an 
attempt to demonstrate a virus responsible for the pathogenesis of in- 
fectious mononucleosis. The transmissibility of the disease to rabbits, 
monkeys, and man has been studied and the materials used consisted of whole 
blood, gargle water, and cervical lymph nodes. The effect of the different 
materials on the blood of the laboratory animals studied has been essentially 
the same. There has been a distinct tendency towards leukocytosis with in- 
creases in both lymphocytes and monocytes, but in no case did the lympho- 
cytes possess the characteristics of lymphocytes seen in patients with in- 
fectious mononucleosis. Occasionally, young or stimulated cells, sometimes 
with nuclear or cytoplasmic transformation were indeed observed, but since 
their number was never great and their presence never sustained, it is dif- 
ficult to interpret their significance. Whatever may be the nature of the 
stimulation in the animals studied, it must be admitted that a variety o/ 
substances induce a similar degree and quality of change. In fact, the 
observations indicate that all of the materials used for purposes of control in- 
duced a similar stimulation of the hematopoietic tissues, thus suggesting, at 
least, a nonspecific response possibly to foreign protein. These cytologic 
changes were not observed in any of the four human volunteers who served 
as subjects for experiments on transmission. 

The data on the development of heterophile antibody are also difficult to 
analyze. The capacity to agglutinate sheep red cells was observed in the 
sera of 12 animals of the 86 receiving injections of material from in- 
fectious mononucleosis and in one human subject. This is a relatively small 
proportion and the titre was both low and transitory. 
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Attempts to demonstrate virus by propagation in eggs led to the con- 
clusion that either virus was not present in the material employed or this 
medium does not support its growth. 

Further discussion of the observations must resolve itself into a question 
of proper material for experimentation and suitable host for infection. Ob- 
viously, the uncomplicated disease is mild, so that it is more than likely that 
the “virus” never invades the blood stream. In this case, consequently, any 
experiment with blood would obviously fail. It would seem, that if the 
virus is anywhere, it should be present in the throat or lymph nodes. Since, 
moreover, the infectious agent is of low virulence and perhaps even highly 
species-specific, then the choice of animal becomes correspondingly important. 
Unfortunately no evidence results from the present study that any of the 
animal species studied comprise the appropriate animal and attempts to trans- 
mit the disease to human subjects were unsuccessful. Assuming that in- 
fectious mononucleosis is, as the name and clinical course imply, a genuine 
infection, the experiments recorded in man do not reveal whether the methods 
employed were inadequate, the volunteers resistant, or the material employed 
obtained relatively late to yield a virus. Until further investigation is con- 
ducted it can only be stated that no indication of a virus has evolved from 
this work, and it remains to be determined if the rabbit or monkey (M. 
rhesus) is susceptible to infectious mononucleosis. ‘The course of study sug- 
gested is by way of gargle washings and lymph nodes both in animal and man. 


SUMMARY 


The present communication is a report of experiments conducted 
to demonstrate a specific virus in infectious mononucleosis. The materials 
studied for transmission were blood, gargle washings, and excised lymph 
nodes, and the animals employed consisted mainly of rabbits, with a certain 
number of monkeys (MM. rhesus) and the smaller animals. Although 
changes in the peripheral blood such as leukocytosis, lymphocytosis and 
monocytosis were observed with surprising regularity, it must be pointed 
out that the occurrence of abnormal white cells was negligible and their 
presence was only transient. The presence of heterophile antibody accom- 
panying the inoculations was similarly irregular and of low frequency as well 
as titre. 

Attempts to transmit infectious mononucleosis to man were unsuccessful. 
Two subjects gargled with the throat washings of one patient, and two 
others permitted the intramuscular injection of a saline extract of cervical 
lymph nodes removed from patients during the febrile period of the disease. 
One of the latter subjects also sprayed his nasopharynx with a portion of 
the saline extract. In no instance did hematologic changes result which 
indicated that transmission had occurred. 
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HISTORY TAKING IN ALLERGY 


AN OUTLINE FOR, AND A COMPARISON OF RESULTS FROM 
200 HISTORIES AND SKIN TESTS * 


By Oscar SwINeForD, Jr., M.D., F.A.C.P., University, Virginia, and 
W. M. Weaver, M.D., Muskogee, Oklahoma 


History taking is an important aid to physicians who treat the various 
manifestations of allergy. A review of the literature of allergy discloses 
little about history taking, and only one reference * to the useful information 
obtained by history alone in a series of cases. A comparison of the literature 
of the two procedures, history versus skin tests, shows an enormous and 
disproportionate emphasis on the latter. 

It is the purpose of this report: (1) To point out some deficiencies in 
current literature on allergy history taking. (2) To outline a routine for 
taking an allergy history which has been used quite successfully by beginners 
and which becomes increasingly effective with continued use. This outline 
is meant to supplement rather than replace the chapters on history taking in 
the allergy textbooks. (3) To compare potentially useful information 
obtained by history with that obtained by skin tests in 200 patients. 

Part I. The more recent textbooks on allergy * * * * have sec- 
tions on history taking which, in general, can be criticized in several par- 
ticulars. For example: (1) None of them has a simple set of directions or 
an outline which the beginner could use efficiently and routinely. Vaughan’s * 
questionnaires are excellent for the difficult problem but are too complicated 
for the simple case and require more intelligence and codperation than can 
be expected of the average patient ; (2) too much emphasis is given to bizarre 
examples of hypersensitiveness to a single allergen such as castor bean, dis- 
guised rabbit fur, the neighbor’s cat, etc. which are discovered usually after 
obtaining a positive skin test; (3) too little emphasis is given to the neces- 
sity of reviewing, in considerable detail, the effects of the patient’s daily 
contacts with the common allergens of his environment; (4) too little em- 
phasis is given to the desirability of getting all information which will aid 
in evaluating the “total allergic load’”’ of the individual; (5) too little 
emphasis is given to the sharp differences between the allergy history and 
the more or less standardized medical history. The goal of the medical 
history is a clinical diagnosis with emphasis on the detailed description of 
symptoms. ‘The allergic patient usually makes his own diagnosis or his 
symptoms and signs are so typical that the clinical diagnosis is easy. There 
are exceptions, of course. The real problem in allergy is the recognition of 

* Received for publication September 28, 1942. 


rom the Allergy Clinic, Department of Internal Medicine, University of Virginia Medi- 
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the offending agent. For this the history is indispensable. (6) Too many 
examples are given, in retrospect, of solved cases instead of outlining an 
approach to the unsolved case. None of these criticisms is applicable to all 
of the texts. 

Part II. Outline for taking an Allergy History. 


A. Discussion of the Attacks. 
Complaint: Record one or two symptoms most annoying to the patient, 
or the clinical diagnosis, if it is obvious. 
Present Illness: 

Details of onset: year? month? acute or insidious? probable precipitating 
factors ? 

There is a decided tendency for the patient to date the onset of his 
illness from his first major episode. Questioning by cardinal symp- 
toms will disclose earlier minor episodes ignored by the patient. ‘The 
time of onset dates back to the first symptoms of his complaint, not 
to the first troublesome attack. 

The month when the first symptoms appeared is important when 
obtainable. Allergens are often recognized by the time of year in 
which they cause trouble, e.g., ragweed in late August and September, 
grasses and plantain in May and June, dusts predominantly in the 
colder months when the furnace is on and the windows are down. 

An insidious onset suggests the gradual development of hyper- 
sensitiveness to a common environmental allergen, whereas an acute 
onset suggests the role of an unusual episode such as a sinus infec- 
tion, acute enterocolitis, an unusual food, a new cosmetic or insecticide 
or rug or seasonal pollen. 

The precipitating factors are often not known to the patient. He 
will often attribute the onset to impossible causes. He will often 
state the exact cause. Use the reply for what it is worth. 

Attacks: Describe briefly. It is often sufficient to state “typical hay 
fever,” “typical asthma,” etc. When atypical and not obviously 
allergic, it is essential to describe as many differential characteristics 
as can be elicited. In addition to describing them much diagnostic 
information can be obtained by noting the following with reference 
to the attacks : 

Frequency: The terms daily, twice a month, seasonally, continuously, 
ete., give prompt information, usually, as to the frequency of contact 
with the allergens. Mild episodes should be noted as well as major 
attacks. Major attacks in a person mildly affected may be brought on 
by overexposure to an allergen to which he is frequently but mildly 
exposed or by non-specific influences such as fright, cold, or heat. 

Examples are the farmer who has mild hay fever daily from feed- 
ing his animals but has severe hay fever and asthma from harvesting 
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hay and threshing grains, or the eczema patient whose itching and 
erythema are greatly aggravated by hot water or by cold air. 

The duration of attacks: This may indicate the severity of the hyper- 
sensitiveness or the duration of exposure to the allergen, as illustrated 
by the housewife who sneezes a few minutes after making beds or 
the pollen victim who has hay fever during an entire pollen season. 

Months attacks occur in: Hay fever from August 20 to frost practi- 
cally identifies ragweed, May to July grass and plantain, March to 
May trees, October to April suggests house dust, rugs, upholstery, 
May to November, especially in wet weather, suggests fungi. Urti- 
caria in March suggests shad roe, in May strawberries, in August 
peaches, in November-or December nuts, raisins, turkey, cranberry. 

Time of day: The person who has symptoms of respiratory allergy only 
after retiring or on arising is apt to be sensitive to his bedding. 
Symptoms which occur only in the morning, or afternoon, or early 
evening suggest food or occupational allergy. The patient who has 
constant symptoms with only a little variation from hour to hour 
may well have so-called intrinsic allergy. 

IVhat brings on attacks? Record patient’s statements. More detailed 
information is elicited under later headings. 

What relieves attacks? Quite often the procedure which relieves at- 
tacks will give a clue as to the cause, e.g., cardiac asthma is often 
relieved by getting up or going to the window, whereas outdoor ex- 
ercises or fresh air will help the house dust patient. Hot drinks help 
cold allergy and cold drinks help heat allergy. The useful and the 
ineffective or aggravating symptomatic remedies which have been 
tried are elicited at this point. 

Severity of attacks: Mild and infrequent manifestations of allergy do 
not always justify an extensive diagnostic program. On the con- 
trary, frequent or severe attacks make it imperative to pursue allergy 
management to forestall invalidism. Severe attacks also indicate 
the necessity of careful symptomatic treatment during the diagnostic 
period. 

Prodromes: To be useful the prodromata should be determined ac- 
curately. For instance, the patient will often say his attack of asthma 
began at night after going to sleep whereas detailed questioning will 
disclose that he had been sneezing for two days and coughing most 
of that afternoon, and further, that the sneezing followed some work 
in a musty cellar, a dusty attic, a picnic into the country, a spell of 
damp weather, etc. 

Sequelae: Persistent sinus infections, polyps, purulent bronchitis, malaise, 
food aversions, non-productive cough, and patches of rough itching 
skin often indicate continued allergen contacts after acute allergic 
episodes. 
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Other allergic manifestations during attacks: Gas, or borborygmus, urti- 
caria, and asthma, migraine and eczema suggest food allergy, whereas 
sniffing, sneezing, red lids and wheezing suggest inhalant allergy. 
Fever and purulent nasal or bronchial discharges without other mani- 
festations of allergy suggest an infectious etiology. 

Freedom between attacks, partial or complete: Chronic asthmatics will 
usually deny the presence of asthma unless they are dyspneic or 
coughing. Perennial hay fever victims may think they are perfectly 
well if they can breathe easily through one side and are not having 
rhinorrhea or abundant postnasal discharge. Quite obviously, the 
mild wheezing of the asthmatic and the shifting unilateral obstruc- 
tion of hay fever are important indications that he is in constant con- 
tact with some of his offending allergens. 

Effect of vacations or of change of residence or occupation: The farmer 
who is well at the beach or in the city, the baker who is well on Sun- 
days or on vacation, the housewife who is comfortable next door, the 
furniture salesman who recovers when transferred to the hardware 
department are all samples any allergist can duplicate. It is important 
to know where the patient was living and what he was doing, in con- 
siderable detail, when symptoms began. It is just as important to 
know, in equal detail, where he is and what he is doing when he gets 
well. In many instances vacations and voluntary changes of occu- 
pation and residence have already been tried. 


The above paragraphs are concerned with necessary information to be 
obtained about the present illness in general. An analysis of the information 
so gained will frequently permit one to feel quite sure that pollens, bedding, 
occupational exposures, or foods are responsible for the attacks. 


B. Identification of Allergens and Precipitants of Attacks. 

The next phase of the history is designed to prompt the patient to identify 
as many allergens and conditions which precipitate attacks as he can. The 
same prompting also points out many allergens which are harmless to him. 


Food history: (Table 5) Record any food which the patient thinks will 
produce his complaint. Any food which causes any symptoms or is 
intensely disliked should be noted. The dislikes of children are 
frequently protective. They cannot be called whims until proved so. 

Every patient should have the name of every food in his diet re- 
viewed for him and during the review should be asked repeatedly if 
any food causes any symptoms of allergy or any gastrointestinal 
symptoms such as gas, borborygmus, constipation, diarrhea, pain, 
mucus in stools, cankers, nausea and vomiting, etc. This takes time 
but without detailed questioning much useful information wil! be 
missed. 
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A majority of patients will deny that any food causes any symp- 
toms when asked a general question, such as “does any food disagree 
with you.” A large percentage of those who “can eat anything” will, 
when questioned properly, be reminded of an attack of hives from 
strawberries, violent nausea and vomiting from shell fish, constipation 
from sweet milk, gas pains and nausea from walnuts, a stuffy nose 
from chocolate cake. 

No short cuts to a proper food history have been found. 

Inhalant history: (Table 6) Respiratory symptoms are usually pro- 
duced by inhalants. (Other symptoms of allergy rarely have an 
inhalant etiology.) The questions should be designed to remind the 
patient of the effects, if any, of contacts with the inhalants of his 
environment. Everyone has contacts with bedding, so ask if fluffing 
a pillow or changing a pillow case, shaking blankets, turning mat- 
tresses cause sneezing, stuffy nose, cough, wheezing, smarting of the 
eyes. Ask too if symptoms follow exposure to dusts at home, out- 
doors, at work, on trains and busses, from sweeping, hay, feeds, and 
fertilizer. The feed merchant, the miller, the tailor, the housewife, 
the textile worker, the office worker are all exposed to dust which is 
peculiar to their occupation. The questions should be adapted to the 
environment of the patient. In addition, inhalants may be classified 
for purposes of history taking. Sprays and fumes of fresh paint, 
perfume, disinfectants, formalin, insecticides. Smokes from frying 
grease, tobacco, trains, wood or oil stoves, gasoline exhaust. Powders: 
face and bath, sifting flour, orris root, dry shampoos, insecticides, soap 
flakes. Pollens: ragweed, corn tassel, grass, hay, weeds in general, 
house and garden flowers, wild flowers, tree buds, goldenrod, cockle- 
bur. These are often identified by seasonal incidence or method 
of contact such as cutting grass, picnics, arranging flowers in vases, 
etc. Animals: riding or currying horses, milking cows, acquiring a 
dog or cat or bird, feeding chickens are obvious contacts. The ex- 
aminer must remember that animal epidermal products are widely 
used commercially as: feather pillows, down comforts, woolen 
blankets and clothes and rugs, felt from rabbit and cow hair, Ozite 
from cow hair, mohair from horse and goat hair, furs from domestic 
and wild animals. Each patient must be questioned about the effects 
of contacts with such of these as are in his environment. Furniture: 
Is there a room, chair, sofa, pillow, bed, rug, drape which causes 
trouble? These also are time consuming yet important. Molds: Do 
you have symptoms from going to the cellar or attic, in and after 
rainy spells, or from using compost in the garden? 

Physical history: (Table 4) Few allergic people are unaffected by 
fatigue, excitement, tension, over-heating, chilling, damp changeable 
weather, cooling after exercise, exercise, inactivity, cold or hot drinks, 
baths, drafts, wet feet, getting caught in the rain, sunlight, pressure 
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from garters, chairs, etc. Positive information about these physical 
influences often gives useful leads for symptomatic treatment and 
for proper physical allergy testing. The patient should be questioned 
concerning the effect of each of these physical influences. 

Focal infection history: Is there purulent nasal, postnasal discharge 
or sputum? Are there any devitalized or unerupted teeth? Have any 
teeth broken off or been loosened or capped? Are there tonsils, 
gall-bladder, urinary tract, appendix, genital tract symptoms suggest- 
ing infection? Is there epidermophytosis? Is constipation important ? 

The contact history is important chiefly in patients who have contact 
dermatitis. Occasionally urticaria follows direct contact with 
allergens, and hay fever is sometimes produced by substances which 
also irritate the skin. All patients are asked if they have a sense of 
irritation of the skin after contacts with: poison ivy, primrose, grass, 
weeds, house or garden flowers, sprays, paints, floor waxes or polishes, 
soaps and washing powders, cosmetic powders, creams, wave sets, 
rouge, lipstick, lotions, vegetables and fruits, silk, salves, disinfectants, 
colored goods, ete. 

The drug history helps materially in avoiding the use of the wrong 
symptomatic remedies. It also helps to identify the cause of nu- 
merous disease phenomena. Urticaria and angioneurotic edema from 
aspirin; acne from bromides and iodides; nausea and vomiting and 
urticaria from opiates; rashes from quinine, sulfanilamide, arsenicals, 
mercurials, phenolphthalein, serum reactions ; idiosyncrasies local and 
systemic from novocain, ephedrine and adrenalin are frequently recog- 
nized by the patient. 

Environmental history: An effort is made to determine the common or 
likely allergens to which the patient is exposed. It is not necessary, 
here, to discuss causal relationships. State occupation, location of 
home, rural or urban. A list should be made of the kind of pillows, 
type of mattress and cover, name of all soaps, creams, powders, rouge, 
lipstick, perfume, kinds of rugs, material used in covering and 
padding the upholstery, animals exposed to, occupational materials 
used, kind of heat in house, dryness of basement, kind of insecticides 
used. From this list autogenous extracts are frequently made for 
testing and treatment and data for avoidance programs are obtained. 

Presence of other allergy: The cardinal symptoms of asthma, hay fever, 
eczema, urticaria, mucous colitis, serum reactions, and purpura are 
reviewed and positive replies indicating other allergy are elaborated 
upon. 

It is the exception to find a person with a single manifestation of 
allergy. By recognizing all such manifestations the program out- 
lined for the relief of one may relieve several syndromes. Further- 
more, the diversity of shock tissues may give a good clue as to 
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whether the offending allergen is a food or an inhalant, a physical 
factor or an infection. 

The family history of allergy is included routinely. It is seldom of 
practical importance. Occasionally, when the clinical diagnosis is 
uncertain, the positive family history of allergy causes one to in- 
vestigate the possibilities of allergy in the patient more fully than 
would be the case otherwise. 

The treatment history is simply a record of what has been done for 
relief of symptoms or to detect the offending allergen. 


Part III. Analysis of 200 histories and a comparison of information 
from food and inhalant histories with that from skin tests. 


The upper part of table 1 shows the incidence of the various manifesta- 
tions of hypersensitiveness as chief complaints and as other allergy. In 
many cases both asthma and hay fever were listed as a chief complaint. 
This was true also of angioneurotic edema and urticaria. This explains 
303 chief complaints in 200 cases. The other allergy was not necessarily 
concurrent with the chief complaint. The high incidence of food idio- 
syncrasies in the “other allergy” summaries is an example of the importance 
of taking careful food histories. 


TABLE 


Incidence of Various Manifestations of Allergy in 200 Histories 


| Angio- 
| Hay neu- 
| Fever Asthma caria| rotic 
Edema 


Head-| Food|Mucous| ; 


Eczema 
ache | Idio.| Colitis tivitis 


Incidence of 


As chief complaint : 100 | 10 | 11 | 13 | 4 3 | 3 


As other allergy | 4 49 | 20 | 34 | 33 | 15 


Incidence of Multiple Allergy Manifestations 


Number of other mani- 
festations per patient 


2 
Number of patients 
| 


The lower part of table 1 shows the great frequency, 88 per cent, with 
which several allergic conditions occur in the same individual. 

Table 2 shows some of the miscellaneous data about the patient and his 
attacks. Discrepancies in totals are explained by the numerous instances 
in which there were perennial symptoms with seasonal exacerbations, trouble 
in two or three seasons, or several regular attacks daily. Seventy-one per 
cent of the family histories were positive. The data obtained about the 
frequency, duration, precipitating factors, severity, prodromes, effective 


| | | | | Vene-| Serum 
nata 
| | | 
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remedies and sequelae were omitted because they did not lend themselves to 
concise tabulation. ; 

Table 3 summarizes the focal infection, contact and drug histories. The 
results of the focal infection and contact histories require little comment. 
Constipation was included only when it was severe and symptomatic. 


TABLE II 


Miscellaneous Data about Attacks in 200 Family Histories 


| 
Insidious 
122 
- 
Seasonal inci- Spri Summer i Winter | Perennial 
dence 18 


Time of day Ni | Day Early a.m. Any Constant | Not noted 
25 49 28 13 


Freedom be- Complete | Partial 
tween attacks 122 47 


Change of en- Helpful Not helpful | Not noted 
vironment 84 74 


Family history | Negative | Not noted 
| 


142 


TABLE III 


Summary of 200 Focal Infection, Contact and Drug Histories 


| 
Teeth | Sinuses Tonsils| Fungi | Bronchi | G.U. |Constipation| Ears | Bladder | Negative 
28 50 | 6 25 12 8 17 1 . 
Contact 


| 
Venenata | Plants ] Dust Citrous Fruits Miscellaneous 


Drugs 


Positive Negative Not noted 
30 153 17 


Of the drugs, opiates caused nausea and vomiting five times and urticaria 
twice. Aspirin caused urticaria twice, abdominal pain once, angioneurotic 
edema once, nausea and vomiting twice and relieved sneezing and nasal 
congestion twice. Cocaine was said to have caused convulsions once. An 
unidentified brown medicine caused shock, suggesting anaphylaxis, when 
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introduced into the nose. The rest of the positive histories dealt with rashes 


and gastrointestinal disturbances from a variety of drugs. t 
Table 4 summarizes the effects of various physical influences. It will be 
noted that 19 physical stimuli caused or markedly aggravated 11 symptoms i 
387 times in 156 persons (78 per cent). In 24 instances, not tabulated, relief 
was obtained by physical means. ¢ 
In table 5 the results of the food histories are summarized and are com- é 
pared with the results of skin tesis. The important data are totaled under t 
the symptoms and across from the foods. In all 11 symptom complexes i 
were attributed by 200 people to 41 foods or food groups 355 times. Of 1 
these the skin tests were negative in 285, positive in only 70. On the other a 
hand, there were 1469 positive skin tests to foods to which the histories were s 
negative. Our test materials were potent enough to give positive tests in 96 t 
per cent of 2018 patients *' so the percentage of false positives can be as- 
sumed to be quite high. This high percentage of false positives marked], 
TaBLe VI p 
200 Inhalant Histories Correlated with Skin Tests 
| Cough and 
Symptoms ‘ ee | Nasal Wheezing a 
Positive History Negative Histor, a 
Inhalants Skin Test | Skin Test | Skin Tests te 
3 
Negative Positive Negative| Positive | Positive 
0 2 0 | 0 38 ti 
Flowers and shrubs... . 0 3 0 2 20 b 
2 22 8 | 88 It 
Grain and hay pollens. . 1 1 0 | 1 | 19 re 
Animal epidermals.. . . . 5 22 | 4 6 | 115 ; 
Insect scales........ | oO | 0 42 
Feathers............ , 5 20 | 0 | 12 58 
Asthma powders...... 0 0 0 0 18 
Orris root (cosmetics) 10 19 a 5 44 
0 oO 0 54 
Crude cotton... 0 6 0 | 49 
12 73 0 22 66 
Mattress dust..... 1 59 0 17 62 
ere 2 | 7 2 2 17 
2 13 2 17 4 
6 9 4 25 
Insect (12) (4) | (0) (0) 
Misc. fumes and smokes................ (47)** (0) (23)**| (0) (0) 7 
rhinorrhea, obstruction. Total positive history 515 
** Eight had headache and four had nausea from these Total positive tests 167 10 
inhalants. 
( ) Specific skin tests not done. ll 
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increases the relative significance of the 285 positive histories with negative 
tests when compared with 1469 positive skin tests with negative histories. 

The foods are grouped by botanical relationships (see footnote, table 5) 
for testing but are questioned about individually. 

In table 6 the results of the inhalant histories are summarized and are 
compared with the results of skin tests. Note that respiratory symptoms 
are attributed to 22 inhalants or groups of inhalants 515 times. Note too 
that in 352 instances the inhalant history and the skin tests agreed and in 163 
instances the history was positive and the routine tests were negative (76) or 
not done (87), a ratio of two positive tests to one positive history. When 
allowances are made for the high percentage of false positive skin tests the 
significance of 515 positive histories becomes greater when compared with 
the 1,015 positive tests with negative history. 


SUMMARY AND CONCLUSIONS 


1. A practical outline for taking an allergy history is presented. A few 
pertinent illustrations of the importance of each step in the history are given. 

2. Information obtained in 200 histories by the above outline is sum- 
marized and compared with the results of skin tests. Two hundred patients 
attributed 11 symptom complexes to 41 food groups 355 times. There 
were 1,469 positive skin reactions to foods. Respiratory symptoms were 
attributed 515 times to 22 groups of inhalants. There were 1,367 positive 


tests to inhalants. Eleven symptoms were attributed to 19 physical stimuli 
387 times by 156 of the 200 patients. 

3. History taking is an important part of allergy management. It is 
time consuming and requires great attention to detail. Skin testing cannot 
be eliminated, but must be considered supplementary to the history in the 
important task of identifying offending allergens. Indeed, skin testing 
can be avoided in many simple cases of allergy if intelligent use is made of 
information obtained by history alone. 
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CASE REPORTS 


THE PROLONGED USE OF MERCURIAL DIURETICS IN HEART 
FAILURE; REPORT OF A PATIENT WHO RECEIVED 
627 INJECTIONS * 


By Meyer Friepenson, M.D., F.A.C.P., New York, N. Y. 


Diuretics have by now won a definite place in the management of chronic 
congestive heart failure, and innumerable patients have been treated with differ- 
ent substances for years without apparent deleterious effects. 

Miller and Feldman ' have shown how urea can be advantageously used over 
long periods of time. One of our patients ® consumed over 300 pounds in six 
years. Other substances, especially the ammonium and the potassium salts, 
have also been employed for many years, chiefly as adjuvants to the mercurials. 

Instances are becoming more and more common in which hundreds of in- 
jections have been given to individual patients over periods of years. Carter 
Smith * reported a case of rheumatic cardiovalvular disease with chronic failure 
and ascites in which the patient had 175 c.c. of salyrgan in three years. Wise- 
man * described a patient with chronic heart failure who, in addition to digitalis 
and ammonium chloride, received 270 injections of novasurol and salyrgan in 
five years without harmful effects on the urine. Abdominal paracentesis was 
performed 10 times. Fineberg* had a man of 48 with heart failure following 
an acute coronary occlusion who, in eight years prior to his death, had 343 
injections of mercupurin in doses of at first 2 c.c., later 4 c.c., without appreciable 
harmful effects on the urine. Noth’ reported a case of a man aged 53 with 
Pick’s disease, treated for eight years with 450 injections of mercupurin and 90 
grains of ammonium nitrate daily for three years. He had 40 abdominal para- 
centeses, and was still pursuing his occupation as a banker, with no signs of 
hepatic or renal injury. 

At Montefiore Hospital we have seen hundreds of patients with chronic con- 
gestive failure, many of whom have received 50, 100, or more injections of the 
various mercurial diuretics, so that in spite of isolated untoward reactions we 
have no fear of them. A considerable number of these people have ultimately 
been discharged from the hospital and treated uninterruptedly in our follow-up 
clinic. The details of their management have been described elsewhere.” ° 
Suffice it to say here that many individuals with far-advanced congestive heart 
failure can be adequately treated in the clinic. No claim is made that we cure 
them or that we even prolong their lives in this way; but we can certainly keep 
them fairly comfortable, enable them to spend their lives with their families in- 
stead of in an institution, and keep available hospital beds for those who really 


need them. 


* Received for publication May 28, 1942, 
From the Medical Division, Montefiore Hospital for Chronic Diseases, New York City. 
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The case to be described was selected to show that mercurial diuretics, and 
others, can be administered to the most advanced cases in practically unlimited 
amounts for indefinitely long periods. 


CAsE REPORT 


R. L., a female, was first admitted to the Montefiore Hospital on December 5, 
1930, at the age of 13, complaining of weakness, shortness of breath, pains and 
swelling of the ankles, vomiting and loss of appetite. From then until September 
26, 1933, almost three years later, she was admitted four times, spending a total of 
only 10 weeks at home during that entire period. 

Past History. She had been well until the age of five, when she had scarlet 
fever, then rheumatic fever. When she was seven a “murmur” was first noted in a 
casual examination and shortly thereafter dyspnea, orthopnea and palpitation ap- 
peared. In October, 1926, at the age of nine she was first seen in our Children’s 
Cardiac Clinic, the diagnosis then being rheumatic heart disease, mitral stenosis and 
insufficiency. During the next four years she had recurrent attacks of polyarthritis 
and nose bleeds, so that she was entirely incapacitated from school. 

Auricular fibrillation was first noted on July 29, 1930, previous examinations, 
including several electrocardiograms, having showed regular sinus rhythm. En- 
largement of the liver and spleen was first noted on April 15, 1930. 

Examination. There was orthopnea, cyanosis of the face and lips. A systolic 
thrill was present all over the precordium. The heart was enlarged, the point of 
maximum impulse being in the sixth intercostal space, one inch outside the nipple line. 
The second pulmonic sound was accentuated. The rhythm was irregular, the ven- 
tricular rate 98 per minute without pulse deficit. At the apex could be heard a loud, 
booming systolic and a soft presystolic murmur transmitted over the precordium. 
Later an aortic diastolic murmur was also detected. The liver was 5 cm. below the 
right costal border and definitely pulsatile. The spleen was not felt at the time. 
There was slight edema of the legs. Blood pressure was 120 mm. Hg systolic and 70 
mm. diastolic. 

Roentgenogram (December 17, 1930) showed a horizontal, triangular heart; 
the right ventricle and conus were excessively enlarged, forming the major part of 
the left cardiac border. The pulmonary artery was markedly prominent. The left 
auricle showed marked horizontal and vertical enlargement. There was moderate 
enlargement of the left ventricle. 

Blood counts and chemistry were normal except for blood urea nitrogen of 31.6 
mg. per cent. The blood Wassermann reaction was negative, as was the urine. The 
circulation time (decholin) was 40 seconds. 

Diagnosis. Rheumatic heart disease, mitral stenosis; mitral, aortic, pulmonic 
and tricuspid (organic) insufficiency; adherent calcific pericardium; auricular fibril- 
lation; marked cardiac enlargement; chronic congestive failure; splenic infarct; 
active rheumatic fever. 

Course and Therapy. The course was one of slow, but definite progression of 
the pathological condition, but of surprisingly fair clinical comfort. On September 
26, 1933, she was discharged to the care of our adult cardiac clinic, where she was 
followed for eight years until her death. During that time she never had to be ad- 
mitted to the hospital. 

_ The heart gradually enlarged more and more, so that on fluoroscopic examination 
it seemed to fill the entire left chest, compressing the various structures there. The 
pericardium became calcified over a considerable area, and showed readily in the 
roentgenograms (see figure). The pulmonary artery became dilated, pulsating widely. 
Ascites was pronounced, the liver and spleen extending below the umbilicus. In 1931, 
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1936 and 1941 she had bronchopneumonia from which she recovered without com- 
plications. During this entire period she lived in a fair degree of comfort, attended d 
to light household duties, went to the movies, etc., until a few days before her death. n 
She died in severe congestive failure January 3, 1942. a 
Our chief consideration in treatment was the prevention, retardation and elimina- h 
tion of accumulated fluid. in 


Fic. 1. Right anterior oblique view (taken February 18, 1938) showing size of heart and 
calcification of the pericardium. 


While in the hospital she received bed rest, but in the last eight years at home 
she spent surprisingly little time in bed. Diet was unrestricted, except as to fluid and 
salt, as far as coOperation (at times poor) would permit, and except on one or two 
occasions when she appeared excessively dehydrated. Then the patient was en- 
couraged to drink and take salt as much as possible, with immediate improvement, in 
spite of the rapid reaccumulation of ascites. On a number of occasions a Karrell diet 
was used for two or three consecutive days. The ventricular rate was easily con- 
trolled with digitalis. 
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Maintenance diuretics were taken almost continuously, except for brief periods 
during gastrointestinal upsets. Urea (45-70 gm. daily) alternating with ammonium 
nitrate (6-9 gm. daily) were the ones used almost exclusively during that period, 
although many other compounds not to be enumerated were tried. She consumed 
hundreds of pounds of urea, at least 14,000 grams (30 pounds) of ammonium nitrate, 
in addition to digitalis and numerous other substances. 

The mercurial diuretics constituted the mainstay of therapy. All of those in 
common use were given (salyrgan 2 c.c., mercupurin 2 c.c., neptal 1 c.c., esidrone 
1-2 c.c.), but the most satisfactory diuresis occurred from salyrgan and from 
mercupurin, and the vast majority of injections were of one or the other of these 
two. Altogether she received 627 injections, totalling over 1250 c.c. of the mer- 
curials. 

Most of the injections were by the intravenous route, although intramuscular 
injections seemed equally effective. Other methods of administration did not seem 
as satisfactory. ‘wo intraperitoneal injections produced no diuresis. Mercurin 
suppositories, although they caused some diuresis and produced no rectal irritation, 
were not as efficient as the injections. 

During a three-month period in 1936 the urinary output was measured every 
day to test more precisely the effect of some of the various diuretic measures and the 
following results were obtained. 


Output, 24 Hours (c.c.) 


Maximum | Minimum Average 


Control (no diuretics) 43 days...... 3 | 475 
Urea, 70 gm. daily, 38 days . 1775 
Mercupurin (2 c.c. vein) 5 days pe re 2190 
Mercurin (suppository) 5 days : 1380 
Urea and mercurin suppositories, 6 days. . . 2750 
Urea and mercupurin injection, 7 days. ..... | 32 4950 


It can readily be seen that of the combinations tried, mercupurin (or salyrgan) 
in conjunction with urea give the best result. The effect of the mercupurin is added 
to that of the urea alone. The suppositories are not nearly as effective as the in- 
jections. 

Salyrgan was first given in 1931, at first irregularly in 1 c.c. doses, then 2 c.c. 
In 1932 it was given on an average of every two weeks, and then it was given more 
often. In 1938-1939 injections of 2 c.c. of mercupurin were given almost twice a 
week. In the last year or two, the average was again once a week. 


Year Number of Injections 


1931 
1932 
1934 
1936. . 
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Ascites continued to recur. From 1936, when she was first tapped, until her 
death, abdominal paracentesis was done 59 times, 8-10 quarts of fluid being removed 
each time, a total of 456 quarts. 

Blood studies (December 15-18, 1939) revealed the following: Blood total pro- 
teins 7.4, albumin 3.7, globulin 3.7 gm. per cent. 


Urea nitrogen 58.0 * mg. per cent 
Creatinine 1.7 mg. per cent 
Chlorides (as NaCl) 564 mg. per cent 


Venous pressure 20 cm. water. 
Circulation time, saccharin 50 seconds, ether 12 seconds. 
Urine: specific gravity 1.009; trace of albumin; microscopic examination negative. 


SUMMARY 


A case is reported of a girl dying at the age of 24, with far-advanced rheu- 
matic heart disease involving all the valves, calcification of the pericardium, 
tremendous cardiac enlargement, and long-standing congestive heart failure. 
Over a period of 12 years she had 627 injections of salyrgan or mercupurin 
totalling 1250 c.c. In addition to the above, and to huge quantities of main- 
tenance diuretics, she had 59 abdominal paracenteses. 

In spite of such massive therapy, there was no evidence of renal damage, 
good diuresis occurred with each injection, and she was able to carry on light 
physical activities until a few days before her death. 


BIBLIOGRAPHY 


1. Mitter, H. R., and FerpmMan, A.: Prolonged use of massive doses of urea in cardiac 
dropsy, Arch. Int. Med., 1932, xlix, 464. 
2. Smitu, Carter: The use of salyrgan in one patient over a period of three years, Jr. Am. 
Med. Assoc., 1934, cii, 532. 
3. Wiseman, J. R.: The prolonged use of salyrgan as a diuretic, Jr. Am. Med. Assoc., 1932, 
xcix, 114. 
4. Frveperc, M. H.: Mercurial diuretics in cardiac failure, Am. Heart Jr., 1939, xvii, 494. 
5. FrrepeNson, M.: Intensive ambulatory treatment of patients suffering from advanced 
cardiac insufficiency, Med. Clin. N. Am., 1933, xvii, 241. 
6. Friepenson, M.: Advanced cardiac insufficiency ; results of intensive ambulatory treatment 
with diuretic measures, New York State Jr. Med., 1935, xxxv, 165. 
. Norn, P. H.: Pick’s disease, a record of eight years’ treatment with salyrgan, ammonium 
nitrate, and abdominal paracentesis, Proc. Staff Meet. Mayo Clin., 1937, xii, 513. 


* This figure must not be interpreted as indicating renal damage. People with con- 
gestive failure especially if taking ammonia compounds often show such figures. Moreover, 
the normal creatinine values bear this out. 


| 
ol 
le 
de 
us 
le 
st 
Ww 
th 
di 
T 
er 
ti 
he 
lo 
pe 
ye 
Tl 
the 
in 
ne 
ye 
qu 
na 
dt 
kic 
ha 
cal 
spi 
Ho 


CASE REPORTS 311 


ENCEPHALOPATHY, NEPHROSIS, AND RENAL GRANULOMA 
FOLLOWING SULFONAMIDE THERAPY; CASE 
WITH AUTOPSY * 


By BerNARD MatseL, New York, N. Y., CHartes S. Kupik, and 
James B. Ayer, Boston, Massachusetts 


INTRODUCTION 


CuRRENT medical literature contains many papers dealing directly or in- 
directly with the toxic effects of the sulfonamides. As death is not the usual 
outcome of such cases, autopsies are not numerous and, therefore, the patho- 
logical manifestations are as yet not fully recognized. 

Clinical evidence indicates that the kidneys may be affected by these drugs, 
and in those patients who succumb, marked changes in the kidneys have been 
demonstrated. In these cases the pathological physiology is uncertain and has 
usually been attributed to renal obstruction consequent to the precipitation of the 
less soluble forms of the sulfonamides. ‘The case reported here did not present 
striking clinical evidence of kidney dysfunction and yet profound renal damage 
was found both grossly and microscopically. 

Psychological disturbances are said to be rare complications of sulfonamide 
therapy, yet many patients complain of the enervating effects of these drugs. 
Psychoses, hallucinosis, delusions, and schizophrenic symptoms, which usually 
disappear on withholding the drug, have been listed as possible “drug reactions.” 
That these symptoms are exaggerations of previous psychotic states and tend- 
encies rather than due to the drug itself is a possibility." Very few examina- 
tions of the nervous system are on record in these cases, but cerebral petechial 
hemorrhages and glial changes have been described.*:** Because of the patho- 
logical findings in the brain, we are describing this case in fuller detail than was 
possible in a previous preliminary case report.‘ 


CaAsE REPORT 


The patient was a woman of 59 years known to one of us (J. B. A.) for many 
years as an active, healthy, intelligent, and unemotional individual of excellent habits. 
There was nothing in the past history of possible significance to this discussion other 
than that she had always been very sensitive to mushrooms ; even a trace of mushroom 
in soup had on several occasions been followed promptly by nausea and unconscious- 
ness. Also she had been considered by her physician as hypothyroid and for some 
years had taken thyroid. 

On August 14, 1942, she was awakened by a severe pain in the right lower 
quadrant, radiating to the right flank and upper abdomen. This was followed by 
Nausea, vomiting, and chilly sensations. She was admitted to the hospital, and four 
days later a stone was removed from the right ureter. Roentgenologically, the 
kidneys had been shown to be normal in size, shape, and position. Intravenous dye 
had shown the left kidney to be normal; on the right there was slight dilatation of the 
calices, pelvis, and ureter down to a triangular shaped mass at the level of the ischial 
spine. Physical examination was otherwise negative, except for slight cardiac en- 


* Received for publication June 14, 1943. 
From The Departments of Pathology and Neurology of the Massachusetts General 
Hospital, Boston, Mass. 


d 

)- 

1 

t 


312 BERNARD MAISEL, CHARLES S. KUBIK, AND JAMES B. AYER 


largement and a systolic murmur. Laboratory examinations were not significant 
except for some blood in the urine. 

During the eight days’ stay in the hospital she received 10 grams of sulfathiazole 
by mouth. 

The patient left the hospital in good spirits, stopped at her hairdresser’s and 
returned home apparently well. On the next day, she had slight fever, a feeling of 
weakness and lethargy, and was thought by her physician to be suffering from the 
“grippe” for which she was given more sulfathiazole by mouth. Because of war con- 
ditions three physicians, all of them previously unacquainted with her, attended her 
during the next nine days, during which time it was calculated that she received 14.0 
grams of sulfathiazole, 6.5 grams of sulfadiazine and 2.0 grams of sulfanilamide, 
making a total amount of sulfa drugs taken in the whole period of 16 days (August 
15 to 31) 32.5 grams (sulfathiazole 24 grams, sulfadiazine 6.5 grams, sulfanilamide 
2.0 grams), all by mouth. During this period sleepiness increased to stupor, and even 
when awake she failed to recognize people. There was no return of her previous 
abdominal symptoms; in fact, no subjective symptoms whatsoever. 

Because of the marked lethargy, she was readmitted to the hospital nine days 
after her first discharge. She was seen by a neurological surgeon because a sub- 
dural hematoma was suspected. He found her somnolent to the point of stupor, but 
arousable. Except for the absence of knee and ankle jerks, a very slight stiffness of 
the neck and questionable Babinski reflexes, the neurological examination was 
negative. These findings, together with a normal spinal fluid examination, were con- 
sidered as not indicative of a cerebral lesion requiring operation. 

The following day, one of us (J. B. A.) was asked to see her. The patient was 
found asleep, but readily wakened when spoken to. She called the examiner by name, 
looked and smiled naturally ; she denied headache or any other symptoms and promptly 
fell asleep again. A neurological examination at this time showed normal findings 
except for absence of knee and ankle jerks and questionable plantar responses. 
The fundi were normal. Other than a low blood pressure no abnormality was found 
on physical examination. The low blood pressure (60 to 106 systolic mm. Hg; no 
diastolic levels were recorded), the presence of albuminuria, a non-protein nitrogen of 
48 mg. and a slight anemia were abnormal, to be sure, but hardly sufficient to cause 
such profound cerebral symptoms. Subsequently the blood pressure and non-protein 
nitrogen returned to normal. 

Two days later the patient’s husband casually said: “I suppose you know that she 
has been taking thyroid every day for years.” Inquiry revealed that she had been 
taking 8 grains of thyroid (Burroughs and Wellcome) daily, although her physician 
did not feel that she presented true myxedema. 

Encouraged to think that her somnolence was due to untreated hypothyroidism 
during the past three weeks she was placed upon thyroid, at first 1% grains, later 
2% grains (Armour). During the next week the blood pressure rose to 140 mm. 
Hg systolic and 80 mm. diastolic, and urine and blood findings became normal. Her 
mental status improved a little; she could stay awake 10 to 15 minutes and hold a 
conversation which showed good orientation and memory for past and present events. 
There was never any disturbance of speech or language, and very little retardation in 
thought processes when fully aroused. However, extreme inertia prevented an) 
intellectual or physical initiative. No delusions or hallucinations were evident. Her 
sole complaint was that of fatigue. On the fourteenth day she sat in a chair and saw 
her son marching in a parade. 

After she took thyroid for 10 days, it became obvious that although she was 
brighter the improvement was less than expected. She now developed nausea and 
regurgitated the little food she could be induced to take. On the twentieth day she 
was again placed in a chair, but on this occasion she suddenly became pale and fell 
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forward in a faint during which she was pulseless. In a few minutes the blood pres- 
sure returned to 140 mm. Hg systolic and 90 mm. diastolic, and she became mentally 
clear but was obviously exhausted. 


Fic. 1. A cross section of the left kidney showing the markedly swollen 
pale cortex. Actual size. 


Neurological and physical examinations the following day, the day before she 
died, were essentially negative. On this occasion, as on the others, there was no 
paralysis, unsteadiness in motor function, tremors, or twitchings of muscles, and no 
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abnormality of ocular or auditory function. Recognition of tactile, painful, thermal 
and vibratory stimuli was adequate. 

She died quietly on the twenty-second hospital day, 36 days after the initial dose 
of sulfathiazole. 


SIGNIFICANT ROENTGENOGRAPHIC AND LasBoraTtory Data 
(arranged 


Immediately after renal colic. 
Aug. 14. Urine acid, 1.016, albumin 0, sugar 0, diacetic and bile 0. Blood, 
W.B.C. 8000. 


Fic. 2. Swelling and hyalin droplet change of the lining cells of renal convoluted tubules. 
Note a desquamated lining cell in a tubule lumen. H and E X 325. 


Aug. 15. Intravenous pyelogram: The kidneys are normal in size, shape, and 
position. There is a triangular area of calcification at the level of the right ischial 
spine. There is slight dilatation of the calices, pelvis and ureter on the right down 
to the area of calcification. Dye appears promptly outlining normal urinary passages 
on the left. 

Aug. 15. Culture of urine from right kidney: no growth. 


Se 
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On second admission to hospital because of stupor. 

Sept. 1. Urine acid, 1.008, albumin ++, sugar light green reaction, diacetic, 
acetone, and bile 0, sediment; rare R.B.C., 15 W.B.C., 2 epithelial cells. Culture: 
non-hemolytic streptococcus. Blood: W.B.C. 12,600, Hgb. 11.8 gm., polys. 91%, small 
lymphocytes 9%. Sulfathiazole level 3.1 mg. %. Sugar 141 mg. %. N.P.N. 48 
mg. %. Bleeding time—2 mins. Clotting time—normal. Hinton test negative. 
Spinal fluid: Pressure 90 mm. Cells: W.B.C. 0, R.B.C. 1, Globulin ring 0, total 
protein 29 mg. %, sugar 92 mg. %, gold sol. 0000000000, Wassermann negative. 


Fic. 3. Renal cast extending from a tubule lumen into the stroma through a break in the 
continuity of the lining cells and basement membrane. X 375. 


Sept. 2. Blood: N.P.N. 32 mg. %. CO,—25.8 meq/1. 

Sept. 3. Urine: Follicle stim. hormone negative (10 and 30 m.u.) 

Sept. 4. Electrocardiogram: Normal rhythm, rate 85. Slight axis deviation, low 
T, and 2, slightly inverted T,, very low to diphasic T,. This record is not quite nor- 
mal, but does not necessarily indicate the presence of any serious heart disease. 

Sept. 7. Urine: 1.010, albumin, sugar diacetic, acetone, and bile 0, 5 W.B.C., 
1 R.B.C. per high power field. 
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Sept. 9. F.S.H.: Positive for 7 mouse units/24 hours. Positive for 13 mouse 
units/24 hours. Negative for 26 mouse units/24 hours. Negative for 52 mouse 


units/24 hours. 
Sept. 10. Blood: W.B.C. 9800, R.B.C. 3,910,000; polys. 83%, small lymphocytes 


8%, mononuclears 39%, eosinophiles 5%, basophiles 1%, platelets normal. 
Sept. 15. Urine acid, 1.005, alb. ++-, sugar, diacetic, bile 0, W.B.C. ++. 


Fic. 4. Renal multinucleated giant cell granuloma with extensive fibrosis. X 325. 


Sept. 17. Blood: fasting sample, serum protein 6.7%, CO, 20.7 meq/1. N.P.N., 
32 mg. %. 

Sept. 19. Urine acid, 1.020, albumin +, sugar, diacetic, bile 0, 2 R.B.C., 25 
W.B.C., bacteria +. 

Sept. 21. Blood: W.B.C. 43,400, died. 


Autopsy Report. The thyroid, heart, adrenals, and bone marrow were within 
normal limits both grossly and microscopically. There were slight terminal broncho- 
pneumonia and petechial hemorrhages of the ventricular endocardium and the sub- 
mucosa of the urinary bladder. The important postmortem findings were limited to 
the kidneys, spleen and brain. 
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Kidneys: Both were similar in appearance; the right weighed 260 grams and the 
left 250 grams. Each was large and gray-white and when cut the parenchyma 
bulged over the capsule (figure 1). This was easily stripped, revealing a dry gray- 


Fic. 5. Multinucleated giant cells surrounding protein in the lumen of a renal tubule. X 375. 
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white surface. The cortex was 8 to 9 mm. wide and when examined under a dis- 
secting microscope the cortical and pyramidal tubules appeared very pale. There 
were scattered 1-2 mm. recent hemorrhages in the cortex, pyramids and in the 
submucosa of the calyces and pelves. The ureters were normal. 


Fic. 6. Phlebitis of a large renal vein with thrombosis. X 250. 


Microscopically no abnormality was recognized in the glomerular tufts. How- 
ever, Bowman’s space and the tubular system contained a hyalin protein material 
stained bright blue in the Zenker fixed, phloxine-methylene blue sections and pale 
blue when stained with hematoxylin-eosin. This material did not stain for calcium 
in the Von Kossa stain. In many areas the tubular lining cells were poorly stained, 
the cell outlines indistinguishable and the nuclei often pyknotic or absent. Many 
lining cells of convoluted tubules were swollen and the cytoplasm filled with pink 
stained hyalin droplets. Some of these lining cells were lying free in the lumina of 
tubules (figure 2). In many areas there was a break in the continuity of the 
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tubular lining epithelium and basement membrane with the escape of the hyalin 
protein casts into the stroma (figure 3). Inflammation characterized by monocytes, 
epithelioid cells, multinucleated giant cells, and a few lymphocytes, polymorphonuclear 
leukocytes, eosinophiles and plasma cells was present in the stroma about the protein. 
In some areas fibroblasts were proliferating and collagen was laid down (figure 4). 
In some areas multinucleated giant cells were invading the lumina of a few tubules to 
surround the blue stained protein casts (figure 5). In other areas of the stroma 
there were rather dense groups of plasma cells, lymphocytes and a few monocytes. 


= 


Fic. 7a. Renal phlebitis and thrombosis due to the presence of a stromal cast. 
90. 


These were unrelated to damaged tubules or to stromal protein casts. A small number 
of the collecting tubules contained many polymorphonuclear leukocytes. No bacteria 
were recognized in sections stained with the Gram or Giemsa technics. About and 
in the walls of several veins, particularly the peripelvic groups, there were patchy 
areas of inflammation containing plasma cells, lymphocytes, and a moderate 
number of polymorphonuclear leukocytes. Thrombi were attached to the walls of 
veins overlying the areas of inflammation and a few veins were completely throm- 
hosed (figure 6). In some areas the stromal casts had penetrated the walls of veins 
producing thrombi attached at these points (figures 7A and B). 

Spleen: Weighed 400 grams and grossly was normal. Microscopically beneath 
the intima of many of the trabecular veins were small groups of lymphocytes and 
plasma cells and an occasional polymorphonuclear leukocyte (figure 8). 
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Brain: The meninges were negative and the venous sinuses patent. The brain 
weighed 1220 grams and was normal in appearance. 

Microscopically the most striking changes were in the cerebral co:tex and were 
most pronounced in the anterior central gyrus. The nerve cells in all layers had a 
patchy distribution owing to innumerable small areas, which as a rule did not have 
sharply defined margins, in which there were pale and shrunken nerve cells or, in some 
instances, complete loss of nerve cells. Many cells had shrunken, deeply stained 


Fic. 7b. Renal phlebitis and thrombosis due to the presence of a stromal cast. 
X 250.. 


nuclei. In a small number of minute areas of degeneration with sharply defined 
margins there was complete destruction of all nerve cells and preservation of glia 
cells (figure 9). 

An outstanding feature was a pronounced satellitosis. This affected a large 
proportion, though not all, of the more severely degenerated cells and was also pro- 
nounced in other places, where the nerve cells were not very abnormal in appearance. 
A majority of the Betz cells and larger pyramidal cells had at least six to eight 
perineuronal satellites and many had 10, 12 or more, visible in the ordinary Nissl 
section (figure 10). Aside from the satellitosis there was an increased number ot 
glia cells, generally in both gray and white matter. A large proportion of these 
were swollen oligodendrocytes arranged in perivascular (figure 11) and interfascicu- 
lar chains, and also diffusely distributed. Others with larger, paler nuclei and fre- 
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quently with large, faintly stained cell bodies and cytoplasmic processes were ob- 
viously astrocytes; some of these had two and occasionally three nuclei. A number 
of mitotic figures, presumably representing microglia cells, was observed. Little or 


Fic. 8. Leukocyte infiltration beneath the intima and in the wall of a splenic 
trabecular vein. X 325. 


no increase in fibrous glia was demonstrated in satisfactory Holzer sections. Sections 
Stained for myelin and axis cylinders did not reveal anything abnormal. The walls 
of capillaries and precapillary vessels of the cerebral cortex were unusually cellular, 
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apparently because of endothelial proliferation and deposits of neutral fat within the 
cells of the vessel walls. 

The Purkinje cells of the cerebellum were diminished in number and many oi 
them were pale and had small deeply stained nuclei. 

No very striking deviations from the average postmortem findings were observed 
in Nissl sections of the basal ganglia and brain stem. There was slight diffuse pro- 
liferation and swelling of astrocytes and oligodendroglia. 


. 


Fic. 9. Sharply defined foci of incomplete necrosis in the frontal cortex. 
Nissl section X 75. 


DISCUSSION 


We report a case so baffling clinically that at death a diagnosis was not 
apparent. The principal clinical manifestations were somnolence and lethargy. 
It is certain that the brain was abnormal, but whether or not the changes 
were caused by sulfonamides is open to argument. 
Patchy degeneration of cortical nerve cells and minute areas of incomplete 
infarction are common findings which may be observed in almost any kind of 
severe illness and in most instances probably represent terminal changes. The 
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Fic. 10. Precentral gyrus: Satellitosis affecting Betz and other nerve cells. Not 
all of the perineuronal satellites could be brought into focus. Cells marked A, B, C, and D 
had 6, 9, 6, and 16 satellite cells respectively. Nissl section X 425. 
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Fic. 11. Precentral gyrus showing (a) proliferation of perivascular oligodendroglia 


and (b) shrunken nerve cells, marked by arrows with 16 and 10 perineuronal satellites. 
Nissl section X 300. 
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same may be said of swelling of the oligodendroglia while some proliferation of 
perivascular and interfascicular oligodendroglia is not an uncommon finding after 
middle age. However, even these fairly common pathological findings may be 
significant in this case since no clinical or postmortem evidence of other disease 
is apparent. There were more significant findings, however, in the form of 
marked satellitosis, mitoses, and proliferation of astrocytes. Mitotic division 
of microglia and swollen proliferating astrocytes would fit in very well with the 
three weeks’ duration of mental symptoms, or for that matter with a shorter 
illness. It might be supposed that satellitosis of the degree observed would have 
required a longer time to develop, but of that one cannot be sure and a good 
control material is not easy to find. It is of some interest that in the brain of a 
19 year old victim of a fire, dying on the third day after the accident, marked 
satellitosis and mitoses were also observed.’* In that case there had been ex- 
posure to a high concentration of carbon monoxide and probably to another 
unidentified toxic gas. 

The renal changes were particularly significant. These occurred in a woman 
previously in good health whose kidneys were known to have been normal in 
size and to have had normal function as judged from intravenous pyelogram 
studies performed previous to the administration of the sulfonamides. At no 
time was crystalluria noted. She developed albuminuria which continued after 
the drugs were stopped. Thus renal injury developed without the presence of 
sulfonamide crystals and persisted for several weeks. The non-protein nitrogen 
did not exceed 48 mg. per cent and subsequently fell to a normal level. This did 
not point to glomerular damage, yet some change in glomerular filtration must 
have occurred, since protein escaped into the urine. 

We feel justified in believing that the histologic changes present in the kidneys 
of this patient were due to the administered sulfonamide drugs because of the 
similarity of the change to those produced by one of us in experimental animals 
(B. M.**). Here, as in the animal studies, we found destruction of the renal 
tubules permitting escape of the tubular contents into the stroma. Hyalin drop- 
let change of the lining cells of the convoluted tubules was more striking than in 
the dog. The blue stained protein that was found in Bowman’s space, tubules, 
and stroma was similar to that seen experimentally. This protein seems more 
irritative in its effect than any of the proteins usually found in the urine and 
wherever free in the stroma provoked a leukocytic reaction, predominantly mono- 
nuclear, and in this case, as in the dog, granulomata with multinucleated giant 
cells. It is possible that this protein may represent an undetermined type of 
drug product * or a sulfo-protein combination which has been reported in the 
plasma.® 

The phlebitis in the kidney seems to be of two types: that due apparently to 
mechanical irritative factors associated with the stromal protein (figures 7, 8), 
and another type (figure 6) that is part of a systemic change and may be part 
of a generalized sulfonamide reaction.*»*»* Further evidence of the systemic 
nature of this phlebitis is the subendothelial leukocytic reaction in the splenic 
trabecular veins (figure 8). Perhaps this may be compared with the serum 
sensitivity recently discussed by Rich.** *° 

One can only conjecture upon the significance of sensitivity in this case. 
Interrupted courses of three sulfonamides in an individual with a known allergy 
may have been the factor producing the clinical and pathological changes. 
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SUMMARY AND CONCLUSIONS 


A case of sulfonamide intoxication following small amounts of sulfanilamide, 
sulfathiazole, and sulfadiazine is presented in which the outstanding clinical 
symptoms were those of cerebral disorder. 

At autopsy diffuse cerebral and cerebellar changes were found. In addition, 
although there was little clinical evidence of renal impairment, tubular degenera- 
tion, multinucleated giant cell granulomata and thrombophlebitis were found in 
the kidney. There was also a leukocytic reaction in the walls of the splenic 
trabecular veins. These renal and vascular changes were similar to those pro- 
duced in experimental sulfonamide studies. 

Although some of the cerebral and cerebellar changes observed in this case 
are seen in cases of severe illness, the presence of characteristic renal sulfonamide 
changes is very suggestive that the cerebral and cerebellar changes described also 
resulted from the sulfonamide therapy. 


BIBLIOGRAPHY 


. Littte, S. C.: Nervous and mental effects of sulfonamides, Jr. Am. Med. Assoc., 1942, 

cxix, 467-474. 

2. Roseman, E., and Arine, C. D.: Encephalopathy associated with sulfamethylthiazole 
therapy, New England Jr. Med., 1941, ccxxiv, 416-420. 

3. Fisner, J. H., and Gumovur, J. R.: Encephalomyelitis following administration of 
sulphanilamide with note on histological findings, Lancet, 1939, ii, 301. 

4. Cabot Case Records of the Massachusetts General Hospital (Case 28501), New England 
Jr. Med., 1942, ccxxvii, 922-927. 

5. Cuimenko, D. R., and Wricut, A. W.: Effects of continued administration of sulia- 
thiazole and sulfapyridine in monkeys, Arch. Path., 1941, xxxii, 794-817. 

6. Matset, B., McSwatrn, B., and GLenn, F.: Lesions produced with sulfadiazine, Proc. 
Soc. Exper. Biol. and Med., 1942, xlix, 715-717. 

7. Matset, B., McSwarn, B., and GLENN, F.: Effects of administration of sodium sulfa- 
diazine to dogs, Arch. Surg., 1943, xlvi, 326-335. 

8. Luetscuer, J. J., Jk. and Blackman, S.: Severe injury to kidneys and brain following 
sulfathiazole administration: High serum sodium and chloride levels and persistent 
cerebral damage, ANN. Int. Mep., 1943, xviii, 741-756. 

9. ScHonnHotizeErR, G.: Die Bindung von Prontosil an die Bluteiweisskorper, Klin. Wehnsclir., 
1940, xix, 790-791. 

10. Davis, B. D.: Binding of sulfonamides by plasma proteins, Science, 1942, xcv, 78. 

11. Ricu, A. R.: Role of hypersensitivity in periarteritis nodosa as indicated by 7 cases de- 
veloping during scrum sickness and sulfonamide therapy, Bull. Johns Hopkins Hosp., 
1942, Ixxi, 123. 

12. Ricu, A. R.: Additional evidence of the rdle of hypersensitivity in the etiology of peri- 
arteritis nodosum. Another case associated with a sulfonamide reaction, Jbid., 1942, 
Ixxi, 375-379. 

13. Mattory, T. B., and BrickLey, W. J.: Symposium on the management of the Cocoanut 

Grove burns at the Massachusetts General Hospital, Ann. Surg., 1943, cxvii, 865-884. 


be 
the 


we 
re] 
M: 
inc 
cit 
Me 
En 
Al 
fits 


lisl 
the 


pat 
jec 
ma. 
ing 
ton 
ves 
the 
dev 


occ 
hav 
hav 
cere 
foll 


} 
ter 
in 

con. 
The 


CASE REPORTS 327 


TEMPORAL ARTERITIS: A LOCAL MANIFESTATION OF A 
SYSTEMIC DISEASE * 


By Jutrus Cuasnorr, M.D., and Jerrerson J. Vorzimer, M.D., F.A.C.P., 
New York, N.Y. 


In 1932 Horton, Magath and Brown ':* reported two cases of arteritis of the 
temporal arteries. These were apparently the only cases of the kind which had 
been seen at the Mayo Clinic. No similar cases had previously been reported in 
the literature. Both patients presented identical clinical and pathological changes 
in the segments of the temporal arteries resected. The authors felt that they 
were dealing with a hitherto unrecognized clinical syndrome. A third case was 
reported in 1937 by MacDonald and Moser.* That same year Horton and 
Magath * reviewed a total of seven such cases seen at the Mayo Clinic. This 
included the two cases which formed the basis of their original report. They 
cited an additional case reported to them in a personal communication by Artucio, 
Moratorio and Falcon of Uruguay. In 1938 three cases were reported from 
England.®»® The following year Thevinard’ reported a case from France. 
Although histologic studies were not made in this instance, the clinical picture 
fits well into the syndrome of temporal arteritis. 

In the past two years the reports of eight additional cases have been pub- 
lished. * *"'? To our knowledge these 21 cases of temporal arteritis are 
the only ones which have appeared in the literature. 


CLINICAL MANIFESTATIONS 


Temporal arteritis is a disease of unknown etiology which is seen in elderly 
patients and appears with greater frequency in females. The outstanding sub- 
jective symptoms are headache, malaise and weakness. The pain in the head 
may be unilateral and is aggravated by any motion of the jaws such as in chew- 
ing, sneezing or coughing. Several days or weeks after the onset of these symp- 
toms one or both temporal arteries will become prominent and tortuous. The 
vessel may feel nodular and will eventually show no pulsations. In most cases 
there is a low grade fever. A rather marked secondary anemia is a constant 
development and a slight leukocytosis a common finding. 

The disease runs a protracted course of four to 12 months, but relapses may 
occur. Complete recovery has been reported in most cases. However, there 
have been a few deaths. In these, the pathological process has been found to 
have involved other vessels, in addition to the temporal arteries, particularly the 
cerebral arteries. The resection of a portion of the temporal artery is generally 
followed by a marked regression of the local symptoms. 


PATHOLOGICAL CHANGES 


The pathological changes seen in the segments of artery resected are fairly 
constant. Briefly, the picture is that of a chronic periarteritis and arteritis. 
The intima is generally thickened. The media may be destroyed in large meas- 


* Received for publication June 1, 1942. ’ 
From the Medical Service of Dr. A. A. Epstein, Beth Israel Hospital. 
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ure and replaced by granulomatous tissue containing multinuclear giant cells. 
Infiltration with lymphocytes and plasma cells is common. Usually there are 
changes in the adventitia, such as fibrosis and focal infiltration with lymphocytes 
and plasma cells. ‘Thrombosis in the affected portions of the vessel is common. 

We have had the opportunity of observing a patient in whom the clinical 
and pathological findings correspond to those seen in temporal arteritis. Since 
this clinical syndrome is not generally recognized, we feel the case merits being 
reported. 


Case REPORT 


Miss C. A., aged 63, was first seen on October 29, 1941. She complained of 
pain across the upper back and in both groins since January 1941. Menopause oc- 
curred at 50. In 1939 she fell and bruised her back. She was in bed for two weeks 
at the time and apparently recovered completely. At the age of 10 she had had 
“rheumatism.” This occurred again at the age of 18. Since then she had had 
swelling of the right leg from time to time. 


Fic. 1. Very low magnification. The lumen of the artery is entirely filled with granulation 
tissue. This tissue extends into the wall. The seeming cleft is an artefact. 


In January 1941 our patient began to be troubled with pain in the lower back 
which has occurred occasionally since then. During the summer of 1941 she engaged 
in very tiring work. At this time there developed pain across the upper back, the back 
of the neck and around the ears. The pain about the ears was shooting in cliar- 
acter and has recurred on and off since. On October 22, 1941 a “grippe” associated 
with chilly sensations, low grade fever, sore throat and malaise forced the patient 
to bed. Thereafter she complained of pain across the back and shoulders which 
extended down the right arm. There was also pain in both groins which caused 
her to walk with some difficulty. The pains were more pronounced in rainy weather. 
In addition she noted that she was perspiring a great deal. Her teeth had been in 
poor condition and several had been extracted in the preceding few months. 

Since the summer of 1941 capsules containing liver concentrate, iron and am- 
monium citrate and vitamins A, Bl, B2, C, D and G had been taken regularly. 
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Urine analysis and blood count done in August 1941 were said to have shown no 
abnormalities. There had been no swelling of any of the joints. Appetite was good. 
The patient slept well and had apparently not lost any weight. 

Physical examination showed a short, frail and very pale woman. There was 
moderate kyphosis of the dorsal spine. There was marked pallor of the conjunctivae, 
and arcus senilis was present in both eyes, more marked in the left. The pupils were 
equal and regular and reacted to light and to accommodation. ‘There was slight nasal 
obstruction on both sides; there was no sinus tenderness. ‘The.ears appeared no-mal. 
The lower jaw contained three teeth, the upper jaw four, all in poor condition. The 
gums were markedly retracted. The pharynx appeared normal. The tonsils were 
not seen. There was slight tenderness along both sides of the neck posteriorly. The 
heart, lungs and abdomen showed no abnormalities. The blood pressure was 142 mm. 
He systolic and 62 mm. diastolic. No adenopathy was found. Moderate tenderness 


Fic. 2. Remnants of the internal elastic lamella in the inflammatory tissue. 


was noted over the upper thoracic spine with pain in this region on motion of the 
heal. There was no impairment of motion at any other joints. 

That same night the patient began to complain of severe pain on the right side 
of the neck and in the right ear. This was associated with pain in the entire lower 
jaw on opening the mouth. The pain persisted and was relieved only slightly by 
codein. 

On the evening of November 1, 1941, the patient noticed some swelling on both 
sides of the face which was associated with stabbing pain on both sides of the neck 
and in the jaws. The pain extended into the ears. At the same time she noticed a 
prominent painful cord-like structure over the right temple directly above the ear. 
The following evening her temperature was 100° F. Examination on November 3, 
1941, revealed a palpable cord-like structure over the right temple which was quite 
tender. There was slight puffiness just below both ears and in both submaxillary 
regions. In the right submaxillary region one enlarged lymph node could be felt. 
There was no other adenopathy. The spleen was not palpable. Roentgenograms of 
the teeth taken on November 3, 1941, showed no root infections. 

On November 7, 1941, the patient was admitted to the Beth Israel Hospital. At 
this time several small areas of tenderness were found in the scalp, more marked on 
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the right side. Now both temporal arteries could be definitely seen and palpated. 
They were firm, tortuous and nodular. There was marked tenderness along the 
course of both vessels. There were no additional findings on physical examination. 
Most striking was the pain associated with chewing. 

Laboratory findings were as follows. The urine was normal except for rare red 
blood cells and occasional white blood cells. It concentrated to 1.018. Blood count 
showed 2,400,000 red blood cells with 60 per cent hemoglobin. There were 4,200 
white blood cells with a normal differential count including only 1 eosinophile. Re- 
peated leukocyte counts varied between 4200 and 9200. The erythrocyte count ranged 
between 2,400,000 and 3,400,000. The platelet count was normal. The erythrocyte 


Fic. 3. Non-characteristic granulation tissue with giant cell. 


sedimentation rate ranged between 65 and 85 mm. in 45 minutes. Repeated blood 
cultures failed to show any growth. Agglutination tests for typhoid, paratyphoid and 
brucellosis were negative. The heterophile reaction was also negative. Blood 
Wassermann reaction was negative. Blood studies showed a glucose of 83 mg. per 
100 c.c. of blood and a non-protein nitrogen of 27 mg. The blood cholesterol was 
222 mg. ‘Total proteins were 4.4 gm. with albumin of 2.0 gm. and globulin 2.4 gm. 
Gastric analysis showed free and total acid within normal limits. The stool was 
negative for blood. ‘The basal metabolic rate was plus 1 per cent. Roentgen ex- 
amination of the chest revealed old tuberculous infiltrations in both upper lobes. 
Roentgen studies of the temporo-mandibular joints were normal. 

During her stay in the hospital the patient showed slight fever, up to 101.8° F. 
One of the most striking features of her illness was the marked lassitude. The pain 
in the ears, on the sides of the head and in the right shoulder gradually diminished. 
The temporal arteries became somewhat less prominent and less tender. At no time 
were pulsations felt in these vessels. Since the picture corresponded so closely to that 
originally described by Horton, Magath and Brown, a diagnosis of temporal 
arteritis was made. On November 19, 1941, a segment of the right temporal artery 7 
mm. long was removed for study. 

Microscopic sections of the biopsy specimen were studied by Dr. Alfred Plaut 
who reported the following: 
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“The lumen of the artery is entirely obliterated by granulation tissue. There 
are a few small recanalizing vessels. The granulation tissue consists essentially of 
non-characteristic, partly spindle-shaped, partly round or ovoid mononuclear elements 
and many lymphocyte-like elements. Leukocytes are few; an occasional eosinophile 
cell is seen. The elastica interna in some places appears normal; in others, many 
thin elastic lamellae originate from it in the direction of the previous lumen. For 
about one-fourth of the circumference, the elastica interna is missing, except for 
small remnants. In this area giant cells, which are scattered through the granulation 
tissue, are especially numerous; most of them are of the foreign body type. The 
granulation tissue, especially the lymphocytic elements, have penetrated into the inner 
layers of the muscle coat. At the inside of the elastica interna, at several points, 
coarse hyaline masses are situated. The specimen seems to include the opening of a 
smaller branch with similar inflammation. No microorganisms are seen. 

Diagnosis: Temporal arteries (granulomatous obliterating endarteritis).” 

Following the removal of a portion of the right temporal artery, the subsidence of 
the pain was rapid. The temperature returned to normal. However, the blood picture 
remained essentially the same despite iron therapy. The patient was discharged from 
the hospital on December 2, 1941, greatly improved. 

When seen at home several days later there was still some pain in the right 
should r and right upper arm. There was also slight puffiness on both sides of the 
face at the end of the day and an evening rise in temperature to 100° F. The tem- 
poral arteries could not be palpated on either side. The patient was last heard from 
by us on February 15, 1942 and reported that she had been entirely free from pain 
for several weeks. However, some weakness had persisted. 

Egrly in March 1942 a decided change occurred in her condition. She became 
depresjed, lost interest in herself and her surroundings, and refused to eat. She had 
occasignal pain on the sides of her head at this time and complained of occasional 
nause@ On the evening of March 13, 1942 she complained of severe pain in the 
head 4nd vomited. The following morning she was found to be stuporous. She 
failed to recognize the members of her family and appeared to be unable to hear. 
She was removed to Bellevue Hospital where she died on March 16, 1942. An 
autopsy was performed and the diagnosis of temporal arteritis was confirmed. 
Changes similar to those which had previously been seen in the temporal arteries were 
found in other vessels. A complete report of these autopsy findings will be published 
by Drs. Mahoney and Hall of Bellevue Hospital. 


DIscUSSION 


The etiology of temporal arteritis is unknown. The changes in the vessels 
are of an inflammatory nature which might suggest an infectious origin. How- 
ever, up to the present time, all efforts to isolate an organism have been unsuc- 
cessful. Syphilis and tuberculosis have been fairly definitely eliminated as 
etiologic factors. In the first two cases reported by Horton and his co-workers 
a common variety of actinomyces was found in cultures from the resected 
arteries but this is not believed to have any etiologic significance. 

The histologic changes found in thromboangiitis obliterans, periarteritis 
nodosa, and rheumatic arteritis are sufficiently different from those seen in 
temporal arteritis to warrant regarding the latter as a distinct pathological entity. 
However, the changes noted in the vessels are not limited to the temporal arteries. 
Similar lesions have been found in the carotids, central retinal, cerebral, occipital 
and radial arteries. In 1941 Gilmour ** reported four cases of arteritis affecting 
the aorta, the branches of the aorta and their branches. In each of these cases 
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the pathological changes in the involved vessels were very similar to those seen 
in the resected temporal arteries in the reported cases of temporal arteritis. 
Gilmour calls the disease “giant-cell chronic arteritis.” Sproul and Hawthorne 
had described similar lesions in the aorta and iliac arteries of two cases reported 
by them in 1937. In one of these cases the carotids were also involved. 

The belief originally held that temporal arteritis is a non-fatal disease must 
be modified. As the case reports increase in number, it becomes apparent that 
the arterial involvement is far more diffuse than had been thought previously and 
that death may be caused by it. In the case here reported the changes in the 
arteries were widespread. We feel with Hoyt, Perera and Kauvar’® and 
others ** that the arteritis of the temporal vessels is merely a common local mani- 
festation of a generalized arterial disease. It seems likely that, if these cases 
are followed for a long enough period of time, the systemic nature of the dis- 
ease will become apparent. Nevertheless, the clinical picture produced by the 
involvement of the temporal arteries is a fairly constant one which should be 


recognized by the clinician. 


SUMMARY AND CONCLUSIONS 


1. The history of our knowledge of temporal arteritis is reviewed. 

2. The usual clinical and pathological findings are described. 

3. A case of temporary arteritis is presented in which there was diffuse in- 
volvement of the arterial system. 

4. The view is stressed that the arteritis of the temporal vessels is a common 
local manifestation of a systemic arterial disease which must no longer be re- 


garded as non-fatal. 
The authors wish to thank Dr. Alfred Plaut for his kind codperation. 
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RECURRENT PNEUMOCOCCIC MENINGITIS TREATED WITH 
SULFONAMIDES: CASE REPORT * 


By Henry Hopkins, M.D., L. C. Hatcu, M.D., H. P. Scnenck, M.D., and 
D. S. Pepper, M.D., F.A.C.P., Philadelphia, Pennsylvania 


Prior to the introduction of the sulfonamide group of drugs, pneumococcic 
meningitis was almost invariably fatal. Prior to 1937 there were 185 reported 
cures. Since the introduction of these drugs, there have been more than that 
number of reported cures. We have recently used sulfapyridine and sulfa- 
thiazole in the treatment of a patient who had three attacks of pneumococcic 
meningitis following acute sinusitis. We have been unable to find any similar 
case reported. Elvidge and Roseman ' used sulfapyridine successfully in treat- 
ing a patient who had three attacks of meningitis following a skull fracture. 
Craddock and Bowers” patient had four episodes of meningitis within a year; 
during two of these the cultures of the cerebrospinal fluid failed to show organ- 
isms, but on the other two occasions they recovered pneumococci (Types XVII 
and XXVIII). No sinus nor mastoid disease was found, nor was there evi- 
dence of skull fracture. 


CASE REPORT 


D. W., aged 30, a graduate nurse on duty at the University Hospital, was admitted 
to the Infirmary on January 27, 1940, with an acute respiratory infection which had 
been present for several days. Examination showed a moderate elevation of tem- 
perature (100.6° F.) and profuse nasal discharge. The nasal septum was irregular, 
with a spur on the left making firm contact with the inferior turbinate. The left 
airway was almost completely obstructed by the septal abnormalities. There was 
mucopurulent secretion in both ethmoidal areas and both antra were opaque to trans- 
illumination. With local medication the secretion decreased and the temperature 
fell to normal. Four days later she developed pain and tenderness over the left 
antrum, and the temperature rose to 99.8° F. Irrigation of the antrum showed a 
moderate amount of greenish-yellow pus; the pain disappeared and the temperature 
became normal. 

Four days later (February 5) she complained of malaise and recurrence of pain 
over the left antrum. She refused lunch. By 3:00 p.m. her temperature had risen to 
100.4° F. Irrigation of the antrum showed only a moderate amount of pus. At 
6:00 p.m. she complained of headache; this was soon followed by nausea and vomiting. 
When seen by one of us (H. H.) at 8:30, her temperature was 105.2° F. She was 
stuporous and responded only slightly to painful stimuli. The left ethmoidal area 
showed a moderate amount of pus. The pulse was slow (70) with occasional extra- 


* Received for publication August 27, 1941. 
From the Medical Division of the Hospital of the University of Pennsylvania. 
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systoles. Otherwise, the examination showed nothing significant. ‘The neurologic 
signs were inconclusive, but it was felt that the evidence warranted lumbar puncture. 
The cerebrospinal fluid was under increased pressure (350 mm. of water) and was 
turbid; a count showed 1,200 cells per cubic millimeter. Smears showed pneumo- 
cocci (Type XVIII). A blood count showed 18,900 W. B. C. A blood culture 
taken at that time remained sterile. Because of vomiting, the patient was given 
sodium sulfapyridine intravenously and later intramuscularly. On the following 
day she appeared much worse, although the suliapyridine level in the blood was 
satisfactory (14 mg. per 100 c.c.). During the first 36 hours she received 500,000 units 
of type specific antipneumococcus serum plus 20 grams of sulfapyridine. Her 
temperature fell to 100° F., but she still remained wildly delirious. The cerebrospinal 
fluid cell count had risen to 17,000. The temperature began to rise again, and the 
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Cuart 1. First attack of meningitis. 


patient was obviously losing ground rapidly. Since serum and chemotherapy had 
apparently failed to control the infection, drainage of the probable focus in the lett 
sphenoidal and ethmoidal sinuses seemed imperative, despite her critical condition. 
On the afternoon of February 7, the septal spur was removed, together with the-left 
middle turbinate. Most of the ethmoidal cells were then removed, and the sphenoidal 
sinus was opened. A large amount of greenish pus was found in both sinuses; this 
showed a pure culture of Type X VIII pneumococcus. 

During the next 24 hours there was definite improvement; she became quiet and 
somewhat codperative. The spinal fluid was clearer, and cultures showed no growth. 
The following day she was able to recognize people. On the sixth day the temperature 
reached normal. The spinal fluid showed only 22 cells per cubic mm., and cultures 
remained sterile. By the eighth day she had become entirely clear mentally. At this 
time, pain appeared in the lumbar region and in the loins. Although the urine was 
normal, it was feared that she might be developing some renal complication from the 
drug; sulfapyridine was, therefore, discontinued on February 14. She had received 
a total of 52 grams in ten days, plus 800,000 units of antipneumococcus serum and five 
blood transfusions totaling 1050 c.c. (chart 1). 
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For a period of 10 days, her condition remained good and she seemed to be 
improving steadily, although ’she still had profuse nasal discharge. On February 21, 
her temperature rose to 99.8° F.; she began to show an irregular elevation of tem- 
perature that reached 100° F. on several occasions. There was no evidence of a 
recurrence of meningitis or of a localized intracranial collection of pus. The amount 
and character of the nasal discharge did not change. No other cause for the fever 
could be found. On February 29, her temperature rose to 102.4° F. A blood cul- 
ture was taken while the temperature was rising; the following day it showed pneumo- 
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Cuart 3. Second attack of meningitis. 


cocci (Type XVIIL). Sulfapyridine by mouth was given; the temperature subsided 
within a few days. Subsequent blood cultures remained sterile, but the drug was 
continued for 28 days. During this period she received a total of 113 grams o! 
sulfapyridine. During the entire month she continued to have a moderate amount of 
purulent nasal discharge (chart 2). 

On April 8 the morning temperature was normal. About noon, the patient com- 
plained of headache and her temperature had risen to 99.4° F. The severity of the 
headache increased rapidly, and an hour later she was nauseated and retching. A 
lumbar puncture showed turbid fluid (900 cells per cubic mm.), and increased pressure. 
Sodium sulfapyridine was given intravenously and intramuscularly, as she was unable 
to retain anything by mouth. Within four hours of the onset of the headache, she 
had passed from a normal mental state to stupor and then to delirium, and her tem- 
perature had risen to 104.6° F. During the next 24 hours she grew rapidly worse, 
and required physical restraint in addition to large doses of sedatives. The culture 
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of the spinal fluid again showed Type XVIII pneumococci. As it seemed fairly 
certain that there must still be a focus of infection in the sinuses, we decided that a 
second operation was warranted. Under pentothal sodium anesthesia, this area was 
again explored, and a small amount of pus and several pieces of necrotic bone were 
removed. Sulfapyridine was continued, and during the next three days she also 
received 800,000 units of antipneumococcus serum. On April 10, sodium sulfa- 
thiazole was substituted for sodium sulfapyridine. In vitro studies by Dr. Horace 
Pettit had shown that the organisms cultured from the spinal fluid on this occasion 
were slightly more susceptible to sulfathiazole than to sulfapyridine. Her temperature 
fell slowly and her condition improved. On April 12, she showed signs of returning 
consciousness. A lumbar puncture on that day showed only slight clouding of the 
fluid, which was sterile on culture. Two days later the temperature reached normal 
and she was mentally clear. Sulfathiazole was discontinued on April 19 because 
the urine showed erythrocytes and a moderate amount of albumin. A total of 13 
grams of sodium sulfapyridine and 50 grams of sulfathiazole was given during this 
episode of meningitis (chart 3). 

The patient recuperated rapidly and within two weeks she was eager to get out 
of bed. On April 30 she ate her usual lunch, and later she was allowed to sit on the 
edge of the bed for a short time. Before dinner she complained of headache which 
was not relieved by aspirin and codein, but she ate some dinner. The headache became 
more severe. At 8:00 p.m. she vomited. At that time her temperature was only 
99.4° F., and there were no neurologic signs of meningitis. Despite the absence of 
diagnostic signs, a lumbar puncture was done. The fluid was slightly turbid (250 
cells per cubic mm.). Sulfathiazole was started at once, by mouth and by rectum. 
Within the next 12 hours her temperature rose to 102.4° F., and typical neurologic 
signs of meningitis appeared. The same organism (Type XVIII) was again found 
in the culture of the spinal fluid. On this occasion she was unconscious for only two 
days and at no time was she as delirious or critically ill as she had been during the 
two preceding attacks. The temperature returned to normal after 48 hours. On the 
following day, nausea recurred without other symptoms. This was attributed to the 
sulfathiazole; the dose was decreased to 4 grams per day and the nausea disappeared. 
This dose was maintained for two weeks. During that time the urine showed in- 
creasing numbers of erythrocytes, and small amounts of albumin. The daily dose was 
reduced to 3 grams, fluids were forced, and the urine became normal. The drug was 
finally discontinued on June 2, after 132 grams had been given during a period of 34 
days. Administration of an autogenous vaccine and lysate was started on May 14, and 
repeated every second day until June 15. Convalescence was slow but steady and 
the patient finally left the Hospital on July 6. She continued to show improvement, 
and is now back at work carrying on her duties without difficulty. There is no evi- 
dence of any permanent organic damage as a result of the meningitis (chart 4). 


DIscUSSION 


Cases of pneumococcic meningitis may be divided into three general groups. 
In the so-called primary type there is no discoverable source of infection else- 
where in the body. In these cases the infection may be due to a hematogenous 
dissemination from an unrecognized lesion, or the organisms may spread directly 
to the meninges through an apparently intact nasal mucosa. Such cases are 
rare. In the second group, the meningitis follows recognized disease in the 
lungs or other distant structures, from which a hematogenous dissemination 
occurs and meningitis develops. In the third group, the meninges are involved 
as a result of the direct extension of infection from the primary focus. Otitis 
with mastoiditis is most commonly found, or a fracture of the skull which extends 
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into a mastoid or sinus area. Pneumococcic meningitis as a complication of 
acute sinusitis is rare. Our patient belongs in this group. 


THERAPY 


During these four episodes, the patient was given 182 grams of sulfapyridine 
and 180 grams of sulfathiazole and their sodium salts. During the first two 
attacks of meningitis 1,600,000 units of antipneumococcus serum were used. 
Surgical drainage of the sinuses was carried out on two occasions. Several 
transfusions were given, totaling 3050 c.c. of blood. Finally, an autogenous vac- 
cine and lysate were used. 

It is obviously impossible to evaluate the relative importance of each of the 
measures employed. In the first attack the rapid onset of symptoms, the pros- 
tration of the patient, and the presence of many organisms in smears of the spinal 
fluid indicated an overwhelming invasion of the meninges. Since serum and 
sulfapyridine were both available, both were used. Surgical drainage of the 
sinuses also seemed indicated. There is evidence to show that the sulfonamide 
drugs are relatively ineffectual in sterilizing purulent collections, and that they 
are almost without effect in osteomyelitis. The extent of the first operation was 
necessarily limited by the critical condition of the patient, and we attempted 
merely to relieve obvious obstruction and to improve drainage. Rapid improve- 
ment followed, and with sulfapyridine and serum the patient was able to over- 
come the infection already present in the meninges. We doubt that she would 
have recovered with drug therapy alone. The persistence of nasal discharge 
after the first attack suggested that the infection had not been eradicated; the 
bacteremia undoubtedly developed from this focus. We discussed the advis- 
ability of further nasal surgery after this episode. Neither the clinical ex- 
amination nor the roentgen-ray films showed any definitely localized areas of 
infection, and it was felt that exploration was unjustifiable. The good condition 
of the patient, the normal temperature, and the absence of leukocytosis seemed 
to support this opinion. The recurrence of meningitis was proof of the per- 
sistence of a virulent infection. On this occasion radical surgery was resorted 
to, and again this seemed to be the turning point in the course of the disease. 
That there was still some small area of infection is proved by the occurrence 
of a third attack. Recovery without further surgical intervention suggests that 
this focus must have been small, but it is also a striking demonstration of the 
efficacy of sulfathiazole alone in the treatment of this disease. Eventually the 
infected area must have become sterile, but we do not know whether this was 
brought about by serum, sulfathiazole, vaccine and lysate, or the development of 
active immunity. 

In the literature, one finds conflicting statements concerning the value oi 
sulfathiazole in the treatment of meningeal infections. Spink and Hansen‘ 
found only small amounts of the drug in the spinal fluid in two of their patients, 
although the concentration in the blood was adequate. Sadusk and his as- 
sociates * found that the drug diffuses slowly and in small amounts into the 
spinal fluid of normal subjects, the maximum concentration obtained being only 
25.9 per cent of the blood concentration. In our patient the spinal puncture 
was not repeated after the drug had been administered, so that we have clinical 
but not chemical proof of its efficacy in this disease. 
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The apparent diminution in severity of the succeeding attacks might be 
explained in any one of several ways. Repeated attacks may have led to in- 
creasing resistance on the part of the host. The virulence of the organisms 
may have decreased. Moreover, earlier diagnosis led to more prompt treat- 
ment. In the first attack, the diagnosis was not established and treatment 
started until the patient had become stuporous. Subsequently, lumbar puncture 
was done as soon as any unusual symptoms appeared. In the third attack the 
diagnosis was made before the appearance of any neurologic signs, fever, or 
leukocytosis. Thus treatment was started much earlier in the course of the 
disease. 


SUMMARY 


During the course of an acute respiratory infection with sinusitis, meningitis 
developed. Type XVIII pneumococci were found in the spinal fluid and in 
cultures of material from the left sphenoethmoidal region. Sulfapyridine and 
type specific antipneumococcus serum were given and finally the sinuses were 
drained surgically. The spinal fluid became sterile on the third day; recovery 
seemed assured after seven days. 

Two weeks later an irregular fever appeared, the same organism was found 
in the blood culture, but no meningitis developed. Sulfapyridine was again 
given, the temperature became normal, and subsequent blood cultures remained 
sterile. 

Nine weeks after the first attack there was a sudden recurrence of menin- 
gitis due to the same type organism. Sulfapyridine and serum were given, and 
the sinuses again explored. Necrotic bone and a small amount of pus were 
found. Later, sulfathiazole was substituted for sulfapyridine. After a stormy 
postoperative period the patient recovered and the spinal fluid became sterile. 

Twelve weeks after the first attack, meningitis appeared for the third time. 
Sulfathiazole alone was used in treating this attack, which was much less severe, 
and recovery was rapid. Since then the patient has remained in good health. 
At present she is working and shows no evidence of residual damage due to the 
infection. During her illness she received 1,600,000 units of antipneumococcus 
serum and 362 grams of the sulfonamide drugs. 
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EDITORIAL 
EPIDEMIOLOGY OF ENCEPHALITIS 


ENCEPHALITIS in man may be caused by any one of several different 
agents. It may occur as a complication or unusual manifestation of a num- 
ber of virus infections (such as measles, vaccinia, anti-rabies inoculation) in 
which tissues other than the nervous system are primarily involved. In other 
types of infection, however, the virus is fundamentally neurotropic, and mani- 
festations of encephalitis dominate the clinical picture. Of these, the well 
established forms occurring in the United States are the Economo and St. 
Louis types of encephalitis, and the Eastern and Western types of “equine” 
encephalomyelitis. 

The etiological agent and mode of transmission of the Economo type 
(“lethargic encephalitis” ) have not been demonstrated. 

At the time of the St. Louis epidemic of encephalitis in 1933, epidemio- 
logical studies by Leake et al.* led them to the conclusion that spread of the 
disease was brought about either by direct contact or by mosquitoes. Culex 
pipiens was suspected because of its abundance. Attempts to transmit the 
infection by mosquitoes, however, were then unsuccessful, probably because 
the laboratory animals used were not sufficiently susceptible to subcutaneous 
inoculations of the virus in the small doses which mosquitoes might have 
carried. 

The first report of the successful transmission of epidemic encephalitis by 
mosquitoes was made by Mitamura et al.* in 1937. Subsequent attempts at 
confirmation in this country were at first unsuccessful. In 1939 and 1940, 
however, an extensive epidemic of encephalitis, both in man and in horses, 
occurred in the Yakima Valley, Washington, and afforded an unusual op- 
portunity for a study of the problem. In 1941 Hammon and associates ° 
reported the isolation of both the St. Louis encephalitis virus and that of the 
Western type of equine encephalitis in Culex tarsalis mosquitoes which had 
been trapped in that region. In a later publication * they reported the ex- 
amination of 15,610 arthropods of many sorts (identified as to species) cap- 
tured under natural conditions, including 4,655 Culex tarsalis mosquitoes, 
which was the only species from which a virus was obtained in the study. 
These were examined in pools of 75 to 100 mosquitoes which were ground up 
in diluted serum, and the fluid, cleared by centrifugalization, was inoculated 
intracerebrally into Swiss white mice. In this way they recovered the St. 

! Leake, J. P., Musson, E. K., and Cuore, H. D.: Epidemiology of epidemic encephalitis, 
St. Louis type, Jr. Am. Med. Assoc., 1934, ciii, 725-731. 

2 Miramura, T., et al.: Uber den Infektionsmodus der epidemischen Enzephalitis. Ex- 
perimentelle Untersuchungen tiber ihre Ansteckung durch Miicken, Tr. Soc. path. jap., 1937, 
xxvii, 573-588. 

8 Hammon, W. McD., Reeves, W. C., Brooxman, B., and Izu, E. M.: Isolation of 


virus of western equine and St. Louis type of encephalitis from Culex tarsalis mosquitoes, 


Science, 1941, xciv, 328-330. 
*Hammon, W. McD., et al.: Mosquitoes and encephalitis in the Yakima Valley, Wash- 


ington, Jr. Infect. Dis., 1942, Ixx, 263-266. 
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Louis type of virus three times and the Western equine virus five times. 
They estimated that at least one in 386 mosquitoes was infected. Negative 
results were obtained with significant numbers of several species of Aedes, of 
Anopheles maculipennis and Culiseta (Theobaldia) inornata. 

In order to demonstrate transmission of the virus by the mosquito, they 
resorted to special procedures, as the usual laboratory animals ordinarily 
show no clinical evidence of infection after small subcutaneous inoculations. 
They chose the chicken as the experimental animal, partly because they 
suspected, on epidemiological grounds, that it might be a natural reservoir of 
the virus. They found that after a small subcutaneous inoculation, the 
chicken showed no clinical manifestations of infection. However, they 
could demonstrate the presence of virus in the blood (a “viremia” ) from 16 
to 64 hours after inoculation, by intracerebral inoculation of the blood into 
Swiss white mice. These animals developed encephalitis readily after such 
inoculations. 

To avoid contamination with extraneous virus, they used chickens which 
had been hatched in incubators and kept protected from mosquitoes in 
screened quarters. ‘The mosquitoes were bred in the laboratory from the 
larval stage. The virus used was a strain recently isolated from captured 
native mosquitoes, which had been passed through not more than three mice 
in series, in order as far as possible to avoid alterations that might follow 
adaptation of the virus to this species. As there was often difficulty in in- 
ducing captive mosquitoes to bite infected birds, the mosquitoes were 
routinely infected by allowing them to engorge on cotton pads soaked with a 
mixture of blood and virus suspension. 

After an incubation period of four to 10 days during which the 
mosquitoes were kept in a warm humid room, they were allowed to bite nor- 
mal chickens four to eight weeks old. Blood was withdrawn 48 hours later 
and tested for the presence of virus by intracerebral inoculation into mice. If 
the mice developed symptoms of encephalitis after 5 to 15 days, and if the 
disease could be transmitted to a second series of mice by intracerebral in- 
jections of brain suspensions from the first series, proof of transmission to 
the chicken was regarded as established. Further confirmatory evidence was 
obtained by again withdrawing blood from the chicken 15 days after in- 
fection and demonstrating the presence of neutralizing antibodies for the 
virus. 

In this way, Hammon et al.° demonstrated the transmission of the St. 
Louis type of encephalitis virus by three species of Culex (including C. tar- 
salis and C. pipiens), by four species of Aedes, and by two of Culiseta 
(Theobaldia), C. incidens and C. inornata. 

Similarly, these workers ° demonstrated the transmission of the Western 

5 Hammon, W. McD., and Reeves, W. C.: Laboratory transmission of St. Louis en- 
cephalitis virus by three genera of mosquitoes, Jr. Exper. Med., 1943, Ixxviii, 241-254. 

® Hammon, W. McD., and Reeves, W. C.: Laboratory transmission of Western equine 


encephalomyelitis virus by mosquitoes of the genera Culex and Culiseta, Jr. Exper. Med., 
1943, Ixxvili, 425-434. 
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equine encephalomyelitis virus by Culex tarsalis and by Culiseta (Theobaldia ) 
incidens and Culiseta inornata, the last of which has been found naturally in- 
fected. Anopheles maculipennis freeborni and Culex pipiens were found 
naturally infected, but the authors failed to demonstrate transmission of this 
virus by them. As the number of attempts was relatively small, the pos- 
sibility of transmission, particularly by the latter species, is not excluded. 
Previous workers have demonstrated the experimental transmission of 
the Western equine encephalomyelitis virus by numerous species of Aedes, 
as well as by the tick, Dermacentor andersoni, and the Reduviid bug, 
Triatoma sanguisuga. 

In several instances, Hammon and Reeves demonstrated the transmission 
of each of these two viruses by Culex tarsalis which had acquired their 
infection in the natural way, by biting infected animals. 

As these authors point out, to prove that an arthropod is an important 
natural vector of an infection, it is necessary to demonstrate that it is abun- 
dant in the area, that its seasonal distribution corresponds to that of the epi- 
demic, and that its feeding habits are such that it might be expected to 
transmit the infection to and from the reservoir hosts. Culex tarsalis meets 
all these criteria for both these viruses as far as the Yakima Valley epidemic 
is concerned. It is widely distributed throughout the United States west of 
the Mississippi, and was abundant locally during the period of the epidemic. 
It was observed to hibernate, and thus might carry the virus through the 
winter. It was observed freely to bite man, barn yard fowl, horses and other 
mammals. It has been found naturally infected with both viruses, and can 
transmit them under experimental conditions. 

Complete proof has also been obtained for Culex pipiens as a vector 
of St. Louis encephalitis virus,’ a point of great importance as this is a com- 
mon domestic species widely distributed in temperate latitudes. Undoubtedly 
other species will subsequently be incriminated for other localities. 

In order to determine the reservoir hosts, Hammon et al.’ obtained blood 
from about 700 animals and tested it for neutralizing power for both viruses. 
Of 120 domestic or captive birds of 15 species, 48 per cent showed antibodies 
for the St. Louis virus and 50 per cent for the Western equine virus. Of 
164 wild birds of 29 species, 22 per cent were positive for the St. Louis virus 
and 17 per cent for the Western equine virus. Most frequently positive 
were the duck, goose, pigeon, turkey and chicken. 

Of 159 domestic or captive mammals of 12 species, 36 per cent were 
positive for the St. Louis virus and 35 per cent for the Western equine 
virus. Among the horses, 23 of 26 were positive for the St. Louis virus 
and all of 18 for the Western equine virus. Of 123 wild mammals of 17 
species, 8 per cent were positive for each virus. In all groups, the per- 


7 Hammon, W. McD., et al.: A large scale serum-neutralizing survey of certain verte- 
brates as part of an epidemiological study of encephalitis of the Western equine and 5t. 
Louis type, Jr. Immunol., 1942, xliv, 75-86. 
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centage of active sera was much lower in young animals than in those over 
one year old. 

Of about 130 animals (not including horses) in a control series from 
another locality in the same state, all were negative except one duck which 
was protected from the St. Louis virus. 

Because of the high frequency of demonstrated protective power, they 
regarded the barn yard animals and particularly the fowl as the major 
reservoirs of infection. 

This work, therefore, indicates that the St. Louis type of encephalitis, 
like the Western (and probably also the Eastern) type of equine encephalo- 
myelitis, is primarily a disease of birds, which have become well adapted to 
the virus and are very little disturbed by the infection. Both viruses are 
disseminated by mosquitoes, which complete the cycle. Infection of man, 
the horse and other mammals by infected mosquitoes appears to be accidental 
and not a part of the natural cycle. Being less well adapted to the viruses, 
however, these mammals are prone to show severe clinical manifestations of 
the infection. 

Hammon" has suggested grouping these infections under the term 
“arthropod-borne virus encephalitides.””. With these would be included the 
Japanese B encephalitis, conveyed by mosquitoes, and the Russian spring- 
summer encephalitis, which is tick-borne and which appears to closely related 
to if not identical with louping ill of sheep. 

*Hamnon, W. McD., Reeves, W. C., and Gray, M.: Mosquito vectors and inapparent 


animal reservoirs of St. Louis and western equine encephalitis viruses, Am. Jr. Pub. Health, 
1943, xxxiii, 201-207. 
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REVIEWS 


The Physiological Basis of Medical Practice. Third Edition. By CHaArLes HerBert 
Best, M.A., M.D., D.Sc. (Lond.), F.R.S., F.R.C.P. (Canada), and Norman 
Burke Taytor, M.D., F.R.S. (Canada), F.R.C.S. (Edin.), F.R.C.P. (Canada), 
M.R.C.S. (Eng.), L.R.C.P. (Lond.). 1942 pages; 23.516 cm. Williams & 
Wilkins Co., Baltimore. 1943. Price, $10.00. 


The third edition of this book maintains the high standard of excellence pre- 
viously established. The authors have revised several chapters and incorporated the 
important advances in physiology within the past three and a half years without ex- 
panding the volume unduly or losing the clarity so essential in a book of this type. 
It continues to serve as a link between laboratory and clinic, and makes readily avail- 
able the physiological data necessary as a basis for the understanding of pathological 


states. 
M. A. A. 


BOOKS RECEIVED 


Books received during December are acknowledged in the following section. 
As far as practicable, those of special interest will be selected for review later, but it 
is not possible to discuss all of them. 


Medical Parasitology and Zoology. By Ratpu Wetty Nauss, B.Sc., M.D., Dr. P. H. 
Foreword by Joun C. Torrey, Ph.D. 534 pages; 24 16 cm. 1943. Paul B. 
Hoeber, Inc., New York City. Price, $6.00. 


The Arthropathies. A Handbook of Roentgen Diagnosis. By Atrrep A. DE 
Lorimier, A.B., M.A., M.D. 319 pages; 21 * 14.5 cm. 1943. Year Book Pub- 
lishers, Inc., Chicago. Price, $5.50. 


Nascent Endocrine Therapy. By JouN FRANKLIN RitteR, M.D. 317 pages; 23.5 x 
16 cm. 1943. The Caxton Printers, Ltd., Caldwell, Idaho. Price, $5.00. 


Pathology and Therapy of Rheumatic Fever. By Leovotp Licutwitz, M.D. Fore- 
word by J. Maroney, M.D., LL.D., F.R.S. (Edin.). 211 pages; 
23.5 X 16 cm. 1943. Grune & Stratton, Inc., New York City. Price, $4.75. 
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COLLEGE NEWS NOTES 


COMBINED EXECUTIVE SESSION OF THE BOARD OF REGENTS AND BOARD OF GOVER- 
NORS, A SCIENTIFIC WAR SESSION, AND THE ANNUAL BUSINESS MEETING 
OF THE COLLEGE TO BE HELD IN CHICAGO, MARCH 31—APRIL 1 


The American College of Physicians will conduct the following meetings at the 
Palmer House, Chicago: 


Friday, March 31 
p.m. 2:00 to 5:00 


Committee Meetings of the Board of Regents 


Advisory Committee on Postgraduate Courses 
Committee on Educational Policy 

Committee on the Annals of Internal Medicine 
Committee on Finance 

Committee on Public Relations 

Committee on Post-War Planning 


Saturday, April 1 
a.m. 9:30 to 12:30 
Combined Executive Session of the Board of Regents and the Board of Gover- 
nors. 
p.m. 2:00 to 4:30 
Scientific War Session 


(Approximately 5 formal papers of 30 minutes each will be presented by 
physicians high in the ranks of the armed forces and with broad and long 
experience in our battle zones. This program is being prepared by President 
James E. Paullin and will be announced to members of the College long in 
advance of the meeting). 


p.m. 4:30 to 5:30 


Annual Business Meeting of the College 


a. Biennial reports of the Treasurer, Secretary-General, and Executive 
Secretary. 


b. Election of Officers, Regents, and Governors for 1944-45, 
c. Introduction of and brief remarks by the newly elected President-Elect. 


p-m. 6:30 to 7:15 
Cocktail Party tendered by Chicago Fellows. 
p.m. 7:30 to 10:15 


Dinner Meeting followed by Presidential Address by Dr. James E. Paullin and 
Inaugural Address by Dr. Ernest E. Irons. 
(The dinner will be informal; all members and their guests are espe- 
cially invited to attend this dinner.) 
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As previously announced, the College will not resume its orthodox Annual! 
Session in 1944, but will continue its program of Regional Meetings in various parts 
of the country and the War-Time Graduate Medical Meetings, the latter in conjunc- 
tion with the American College of Surgeons and the American Medical Association. 

The Annual Business Meeting in Chicago is held in accordance with provisions 
of the Constitution and By-Laws for the election of Officers, Regents and Governors. 
Members of the College at large are invited to attend. While the proceedings of 
the meeting, including the addresses by Drs. Paullin and Irons, will be published in 
the ANNALS OF INTERNAL MEDICINE, the College urges every member who can to 
be present and to participate in the elections. Certainly those members in Illinois 
and nearby states will find it convenient to attend. Reservations should be made 
at the Palmer House immediately, mentioning the American College of Physicians 
meeting. Further and more detailed announcements will be mailed to all members 
of the College. 


A. C. P. ComMMITTEES TO MEET AT PHILADELPHIA, MARCH 12 


The Committee on Credentials will meet at the College Headquarters in Phila- 
delphia, March 12, 1944, to review the credentials of candidates for Associateship 
and Fellowship in the College. The recommendations of the Committee will be 
passed upon by the Board of Regents at Chicago on April 1 and official notices of 
elections distributed promptly thereafter. Proposals must be filed 30 days in ad- 
vance of action. 

The Committee on Nominations will meet at the College Headquarters in 
Philadelphia on March 12 to complete the slate of nominations for members of the 
Board of Regents and members of the Board of Governors to fill vacancies of those 
whose terms shall have expired during the spring of 1944, or previously. 


NOMINATIONS FOR A. C. P. ELECTIVE OFFIcEs, 1944-45 


In accordance with the By-Laws of the American College of Physicians, Article I, 
Section 3, the following nominations for the elective offices, 1944-45, are herewith 
announced and published: 


President-Elect..............................David P. Barr, New York, N. Y. 
First Vice President.............. Charles H. Cocke, Asheville, N. C. 
Second Vice President. Walter W. Palmer, New York, N. Y. 
Third Vice President...........................James J. Waring, Denver, Colo. 


The election of nominees shall be by the Fellows of the College at its Annual 
Business Meeting, Chicago, Ill., April 1, 1944. The above nominations do not 
preclude nominations made from the floor at the Annual Business Meeting itself. 
Nominations for members of the Board of Regents and members of the Board of 
Governors will be presented at the Annual Business Meeting. 

Respectfully submitted, 
CHauncey W. Dowben, Louisville, Ky. 
JAMEs F. CuuRCHILL, San Diego, Calif. 
HuGuH J. MorGan, Washington, D. C. 
M. Situ, Iowa City, Iowa 
WituiaM B. BREED, Chairman, Boston, Mass. 
Committee on Nominations. 


COLLEGE NEWS NOTES 


New LirE MEMBERS OF THE COLLEGE 


We are gratified to announce the addition of the following Fellows as Life 
Members of the College (Listed in the order of receipt of subscription): 


. Leonard H. Fredricks, Bismarck, N. D. 

. L. Emmett Madden, Columbia, S. C. 

. John J. Andujar, Fort Worth, Tex. 

. Francesco N. Carbone, Orange, N. J. 

. Donald E. H. Cleveland, Vancouver, B. C., Can. 
. Richard N. DeNiord, Buffalo, N. Y. 

. E. Henry Jones, Youngstown, Ohio 

. John F. Kenney, Pawtucket, R. I. 

. Samuel A. Levine, Boston, Mass. 

. Henry Pleasants, Jr., West Chester, Pa. 

. Bruce K. Wiseman, Columbus, Ohio 

. Hal McCluney Davison, Atlanta, Ga. 

. Olga S. Hansen, Minneapolis, Minn. 

. J. Webster Merritt, Jacksonville, Fla. 

. Frederick W. Mulsow, Cedar Rapids, lowa 
. Wilson A. Myers, Kansas City, Mo. 

. Sidney A. Slater, Worthington, Minn. 

. Frederick Erwin Tracy, Middletown, Conn. 
. George Worthington Covey, Lincoln, Nebr. 
. George Haines Lathrope, Newark, N. J. 

. Fred Christian Oldenburg, Cleveland, Ohio 
. Cecil Overton Patterson, Dallas, Tex. 

. Francis Minot Rackemann, Boston, Mass. 
. Earl Donovan Skeen, Gary, Ind. 

. George L. Cook, Tampa, Fla. 

. Alonzo Blaine Brower, Dayton, Ohio 

. Earl Jones, Alexandria, La. 

. Charles LeRoy Steinberg, Rochester, N. Y 
. August A. Werner, St. Louis, Mo. 

. Edwin W. Gates, Niagara Falls, N. Y. 

. Isidor Cherniac Brill, Portland, Ore. 

. M. William Clift, Flint, Mich. 

. Morrill Leonard Ilsley, Claremont, Calif. 

. Hilmar O. Koefod, Santa Barbara, Calif. 

. T. Grier Miller, Philadelphia, Pa. 

. Martin E. Rehfuss, Philadelphia, Pa. 

. James William Vernon, Morgantown, N. C. 
. Curtis F. Garvin, Cleveland, Ohio 

. Leslie Hall Redelings, San Diego, Calif. 

. Michael Vinciguerra, Elizabeth, N. J. 

. Lee Roy Woodward, Mason City, Iowa 

. Joseph Joel Labow, Elizabeth, N. J. 

. Mathew Jay Flipse, Miami, Fla. 

. George F. Stoney, Erie, Pa. 

. Edward Wyatt Cannady, East St. Louis, III. 
. W. Warner Watkins, Phoenix, Ariz. 

. Calvus Elton Richards, Gallipolis, Ohio 

. Edward Welles Bixby, Wilkes-Barre, Pa. 

. Claude Cooper McLean, Birmingham, Ala. 
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There has been a marked increase in Life Members during 1943 and early 1944 
beyond the record of any previous year in the College history. It may be attributed 
to the very equitable plan for Life Membership in the College, to the increased 
income of physicians during the past year, and to the general desire to underwrite 
College membership during one’s most productive years. 


AppiTionaL A. C. P. MEMBERS IN THE ARMED FORCES 


Already published in preceding issues of this journal were the names of 1,584 
Fellows and Associates of the College on active military duty. Herewith are 
reported the names of 17 additional members, bringing the grand total to 1,601. 


Louie E. Allday Pascal F. Lucchesi 
William E. G. Bayley Johnson McGuire 
Nathan J. Bender William R. Minnich 
W. Turner Bynum John W. Norcross 
Henry Caplan John R. Osborne 
Walter P. Davenport Joseph M. Ryan 
Eliot E. Foltz Emory L. Shiflett 
Hermon C. Gordinier Leonard G. Steuer 


Leon Lewis 


The following members of the American College of Physicians have been 
honorably discharged from active service in the armed forces: 


Captain Douglas Boyd, (MC), AUS, Highland Park, Ill.—discharged in 
December, 1943. 

Lieutenant Sidney W. Jennes, (MC), AUS, Waterbury, Conn.—discharged 
12/7/43. 


Captain Christopher J. McLoughlin, (MC), AUS, Rochester, Minn.—discharged : 
12/7/43. 
( 
GirTs TO THE COLLEGE LIBRARY 
We gratefully acknowledge receipt of the following gifts to the College Library r 
of Publications by Members: F 
Reprints 
William H. Gordon, F.A.C.P., Colonel, (MC), AUS—1 reprint; \ 
Dr. William B. Rawls, F.A.C.P., New York, N. Y.—1 reprint; 
Eugen G. Reinartz, F.A.C.P., Brigadier General, (MC), AUS—1 reprint; h 
Dr. Maurice S. Segal (Associate), Boston, Mass.—2 reprints; 
Dr. John W. Wilce, F.A.C.P., Columbus, Ohio—1 reprint. 
A. C. P. PostGrapuate Courses 
The Advisory Committee on Postgraduate Courses of the College announces ry 


the following schedule of short refresher courses to be given during the Spring of 1944: 
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Course No. 1. SpEcIAL PHASES OF INTERNAL MEDICINE, University of Michigan 
Medical School, Ann Arbor, Mich., April 10-15. Dr. Cyrus C. Sturgis, 
F.A.C.P., Director. 


Course No. 2. HEMATOLOGY, Ohio State University College of Medicine, 
Columbus, Ohio, April 17-22. Dr. Charles A. Doan, F.A.C.P., Director. 


Course No. 3. SpECIAL PHASES OF INTERNAL MEDICINE, Massachusetts Gen- 
eral Hospital, Bostom, Mass., April 24-29. Dr. James H. Means, F.A.C.P., 
Director. 


The course in Special Medicine at the University of Minnesota Medical School, 
Minneapolis, Minn., has been withdrawn because of insurmountable difficulties in 
organizing a faculty and the unavailability of the Center for Continuation Study. 

The Spring issue of the Postgraduate Bulletin of the College, giving details of 
each of these courses, is at press and will be distributed to every member of the 
College. The tuition fee for each course will be $20.00. 

The courses are organized especially for Fellows and Associates of the College, 
but where facilities are available the courses will be open to those with adequate 
preliminary training, including medical officers of the armed forces, who are now 
preparing either to meet requirements of membership in the College or certification 
by the American Board of Internal Medicine. No tuition fee will be charged to 
medical officers of the armed forces. 


WarR-TIME GRADUATE MEDICAL MEETINGS 
Future Schedule 


REGION No. 3 (New York)—Dr. O. R. Jones, Chairman; Dr. N. Joliffe, Dr. H. W. 
Cave 


Induction Center, Grand Central Palace, New York City 


Feb. 18, 1944—Simple Laboratory Procedures—Dr. William P. Thompson 
(To be repeated Feb. 25) 

March 3, 1944—Foot Strain—Dr. Alan DeForest Smith 

(To be repeated Mar. 10) 


Camp Shanks, Orangeburg, New York 


Feb. 17, 1944—Sequela of Acute Pulmonary Conditions—Dr. J. Burns Amberson 

Feb. 24, 1944—Rheumatic Cardiac Disease: Diagnosis and Treatment—Dr. C. 
Cary Eggleston 

Mar. 2, 1944— Management of Peripheral Nerve Injuries—Dr. Bronson S. Ray 

Mar. 9, 1944—Present Status of Human Serum Albumin and Plasma—Dr. Robert 
Loeb 

Mar. 16, 1944—Treatment of Ano Rectal Diseases in the Army—Dr. Frank C. 
Yeomans 


REGION No. 4 (Eastern Pennsylvania, Delaware, New Jersey)—Dr. George C. 
Griffith, Acting Chairman; Dr. J. Stewart Rodman, Dr. B. P. Widmann 
Fort Monmouth, New Jersey 


Feb. 16, 1944—Pathogenesis of Malaria—Dr. William Sawitz and Captain Gerald 
W. Smith 
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Mar. 1, 1944—Digitalis—Dr. William D. Stroud and Captain Solomon J. Selikoff 
Mar. 8, 1944—Peripheral Vascular Disorders—Dr. David W. Kramer 


Indiantown Gap, Pennsylvania 


Mar. 9, 1944—Psychosomatic Aspects of Gastrointestinal Disorders—Dr. Edward 
Weiss 
Naval Hospital, Philadelphia, Pennsylvania 


Feb. 18, 1944—Management of the Anesthesia Period—Dr. Frederick P. Haugen 
and Lt. Comdr. Don E. Hale 


ReGcion No. 5 (Maryland, District of Columbia, Virginia and West Virginia)— 
Dr. J. A. Lyon, Chairman; Dr. C. R. Edwards, Dr. G. L. Weller 


U. S. Naval Hospital and Naval Academy Dispensary, Annapolis, Md. 


Feb. 18, 1944—Rickettsia: Diagnosis, Treatment and Prevention—Dr. Rolla E. 
Dyer 


ReGIon No. 9 (Michigan)—Dr. J. Milton Robb, Chairman; Dr Archibald D. 
McAlpine, Dr. Richard H. Lyons 


Percy Jones General Hospital, Battle Creek, Michigan 


Feb. 21, 1944—Address of Welcome—Brig. Gen. J. E. Bastion 
Amputations—Lt. Col. Francis M. McKeever 
Prostheses—Capt. Ronald M. Buck 
Sciatica— Major Frank H. Mayfield 
Hospital Inspection 
Empyema— Major Earle B. Kay 
Plastic Surgery— Major Preston C. Iverson 
Traumatic Perforations of Ear Drum—Lt. Col. Charles W. Barkhorn 
Penicillin in Surgery—Capt. Jose M. Ferrer, Jr. 
Penicillin in Gonorrhea— Major Ross M. Newman 


THE AMERICAN ACADEMY OF ALLERGY 


On December 4, 1943, an agreement of merger was reached providing that 
members of the Society for the Study of Asthma and Allied Conditions and the 
American Association for the Study of Allergy shall combine to form The American 
Academy of Allergy. Such a merger has been planned for a number of years and 
was made possible since the two parent organizations were possessed of identical 
aims and ideals, and the membership of the two societies was largely interlocking. 

The Officers of the new Academy are: Dr. Robert Chobot, F.A.C.P., New 
York, President; Dr. Oscar Swineford, F.A.C.P., Charlottesville, Va., Vice President: 
Dr. Karl D. Figley, F.A.C.P., Toledo, Ohio, Treasurer; Dr. W. C. Spain, F.A.C.P., 
New York, Secretary. Members of the Executive Committee include: Dr. Harry 
L. Alexander, F.A.C.P., St. Louis, Mo.; Dr. Matthew Walzer, Brooklyn, N. Y.; 
Dr. Milton B. Cohen, F.A.C.P., Cleveland, Ohio; Dr. Robert A. Cooke, F.A.C.P. 
New York, N. Y.; Dr. Samuel M. Feinberg, F.A.C.P., Chicago, III. 
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CLINICAL RESEARCH MEETING TO BE HELD BY THE NEW YORK 
ACADEMY OF MEDICINE 


The New York Academy of Medicine will hold a meeting in the first week of 
April to provide a forum in which research workers of New York City and vicinity 
may present results of original research in clinical medicine. 

This meeting is being arranged by the Committee on Medical Education of 
the Academy in view of the dearth of meetings of national medical societies before 
which research work has usually been presented. 

Presentations will be limited to twelve minutes. A brief period of free discussion 
will follow each presentation. The publication of presentations is not a necessary 
condition, but the Academy plans to publish in the Bulletin abstracts of presenta- 
tions, if the author so desires. The fact that material has in substance or in part 
been presented elsewhere will not be regarded as a bar to presentation, provided 
that the work represents recent research. 

The Committee extends an invitation to all research workers of Greater New 
York City and of neighboring cities within a radius of one hundred miles to submit 
an abstract, not to exceed two hundred words in length, of the proposed presentation 
to the Secretary of the Committee on Medical Education of the Academy not later 
than March 1, 1944. A formal invitation will then be extended by the Committee 
to the authors of papers selected for presentation to participate in this program. 


During March, the American Red Cross will raise its 1944 War Fund. A 
goal of $200,000,000 has been set as a minimum the Red Cross will require to continue 
its work on an undiminished scale. 


Major Henry L. Cooper, (MC), AUS, F.A.C.P., was recently appointed Base 
Surgeon at Pendleton Field, Ore. He was formerly Chief of Medical Service at 
this Station. 

Major Cooper entered active service on July 30, 1942. He was born in Phila- 
delphia, but spent most of his life in Denver at whose schools he received most of 
his education. He completed his academic work at the University of Denver and 
received his M.D. degree at the University of Colorado in 1920. After serving an 
internship at St. Lukes Hospital, Denver, he devoted two years to the study of 
tuberculosis at the Lutheran Sanitarium and thereafter spent some years in special 
training in cardiology. He practiced internal medicine in Denver and was Assistant 
Professor of Medicine at the University of Colorado School of Medicine. 


OCD ANNOUNCES INCREASE IN HospITAL PAY RATE FOR EMS 
PATIENTS IN DISASTER 


Hospitals caring for civilian patients who have been injured by enemy action 
will now receive payment at the rate of $4.25 a day through the U. S. Public Health 
Service, according to a recent announcement by the Office of Civilian Defense. 
Formerly the rate was $3.75. The change follows the recent action of the Federal 
Board of Hospitalization in raising the per diem rate in all government hospitals 
from $3.75 to $4.25, and applies to both Casualty Receiving Hospitals and Emergency 
Base Hospitals. 

In view of the increasing shortages of nurses and the necessity for obtaining 
commitments from individual nurses to serve at Emergency Base Hospitals, it has 
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been arranged for the Public Health Service to pay the salaries of a limited number 
of graduate nurses who will supplement the staffs of Emergency Base Hospitals if 
and when they are activated. The Public Health Service will also pay the necessary 
minimum cost of transportation of Emergency Medical Service patients to Emergency 
Base Hospitals when the evacuation of such patients is ordered by State Chiefs 
of Emergency Medical Service. 


Commander Mark L. Gerstle, Jr., (MC), U. S. Naval Reserve, F.A.C.P., 
has returned from a year of duty in the southwestern Pacific and is now on the 
staff of the U. S. Naval Hospital at Oakland, Calif. 


Dr. Edward Kupka, F.A.C.P., of the Bureau of Tuberculosis, Los Angeles, 
was recently elected Secretary-Treasurer of the Trudeau Society of Los Angeles, 
which is the Tuberculosis Section of the County Medical Society. 


Dr. A. Reynolds Crane (Associate), formerly of Brooklyn, N. Y., has recently 
assumed charge of the laboratories of the Norfolk General Hospital, Norfolk, Va. 


Dr. H. R. Carter (Associate), Denver, Colo., presented a paper on ‘ Torula 
Infections of the Central Nervous System” before a meeting of the Colorado Neuro- 
logical Society, December 18, 1943. Dr. Carter was elected Vice President of that 
Society. 


On December 22, 1943, the University of Pennsylvania conferred the honorary 
degree of Doctor of Science on Brigadier General James Stevens Simmons, F.A.C.P., 
Chief of the Preventive Medicine Service, Office of the Surgeon General, U. S. Army. 


Dr. T. Dewey Davis, F.A.C.P., Dr. Douglas Chapman, F.A.C.P., and Dr. 
John Lynch (Associate), were elected President-Elect, Vice President, and member 
of the Board of Directors, respectively, at the annual meeting of the Richmond 
Academy of Medicine, December 14, 1943. 


Major General James C. Magee, (MC), U. S. Army, Retired, F.A.C.P., has 
become the Executive Officer of the Information Service of the Division of Medical 
Sciences of the National Research Council. He will devote full time to the organ- 
ization of a central office, which will collect medical reports and records dealing with 
military medical practice, civilian practice as affected by the war, medical education 
and research, and the distribution of diseases. 

This service has been established by the Council under a recent grant of $75,000 
by Johnson & Johnson Research Foundation of New Brunswick, N. J. 

General Magee was recently awarded the Distinguished Service Medal for 
outstanding services as Surgeon General of the U. S. Army. 
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Commander Christopher C. Shaw, (MC), U. S. Naval Reserve, F.A.C.P., is 
the Senior Medical Officer of a new aircraft carrier. Commander Shaw before the 
war was located at Bellows Falls, Vt. He received his basic training at the Pensacola, 
Fla., Naval Air Station. 


Major Emmet F. Pearson, (MC), AUS, F.A.C.P., formerly of Springfield, III., 
is Chief of the Medical Service; and Lieutenant Colonel Frank T. Moore, (MC), 
AUS (Associate), formerly of Akron, Ohio, is Chief of the X-Ray Service of the 
22nd General Hospital, Beaumont, Calif. 


Colonel Francis W. Pruitt, (MC), U. S. Army (Associate), is the Commanding 
Officer of the 297th General Hospital, Banning, Calif. 


Major General Norman T. Kirk, F.A.C.P., Surgeon General of the U. S. Army, 
gave the graduation address at the commencement of the Army Medical School, 
Walter Reed General Hospital, Washington, D. C., on December 18, 1943, to the 
sixteenth class in military and tropical medicine to be graduated since August, 1941. 
Major General Shelley U. Marietta, F.A.C.P., Commanding General of the Army 
Medical Center and Lieutenant Colonel Thomas T. Mackie, F.A.C.P., Executive 
Officer of the Course, participated in the graduation exercises. 

Colonel George R. Callender, F.A.C.P., Director of the School, presided over 
a brief ceremony commemorating the fiftieth anniversary of the founding of the 
Army Medical School in 1893. 


Lieutenant Colonel William C. Menninger, F.A.C.P., formerly of Topeka, Kan., 
has been appointed Chief of the Neuropsychiatric Branch in the Office of the Surgeon 
General of the U.S. Army. Colonel Menninger was called to active service Novem- 
ber 10, 1942, and had been the Neuropsychiatric Consultant for the Fourth Service 
Command with headquarters at Atlanta, Ga. 


Brigadier General Eugen G. Reinartz, F.A.C.P., is Commandant of the School 
of Aviation Medicine, Randolph Field, Tex. 


Johns Hopkins University School of Medicine marked its fiftieth anniversary 
on October 2, 1943. 


The Legion of Merit was awarded on December 18, 1943, by the War Depart- 
ment to Lieutenant Colonel William R. Hallaran, F.A.C.P., formerly of Cleveland, 
for “exceptionally meritorious conduct in the performance of outstanding services 
in New Guinea. From December 20, 1942, to January 21, 1943, as surgeon of an 
advanced base Lieutenant Colonel Hallaran successfully maintained the health of 
the command by his tireless supervision of malaria control activities and by his 
development of field sanitation technics, effectively adapted to the special difficulties 
encountered by troops operating in the jungle. As commanding officer of a portable 
hospital from December 20, 1942 to May 11, 1943, under primitive conditions, he 
operated the hospital and rendered superior service in the treatment of tropical 
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disease cases and numerous serious battle casualties. His exemplary devotion to 
the improvement of the health and living conditions of the troops raised the morale 
and personal efficiency of officers and men alike. Lieutenant Colonel Hallaran 
made a vital contribution to the development of this advanced base.” 


Colonel George M. Edwards, F.A.C.P., has been in command of the William 
Beaumont General Hospital since May 12, 1937. This is one of the six named 
Army General Hospitals which were in operation prior to the present war. It is 
situated near El Paso, Tex. 

Among officers of the Medical Service are: Lieutenant Colonel George P. 
Denney, F.A.C.P., Chief; Major Joseph Bank, F.A.C.P., Chief of General Medical 
Section; Major Harry D. Clark, F.A.C.P., Chief of Pulmonary Section and Interna! 
Medicine; Major Lester C. Feener (Associate), Chief of Cardiovascular Section. 


Lieutenant Colonel Charles C. Gill (Associate), is in command at the Camp 
Joseph T. Robinson Hospital in Arkansas. 

An underground hospital, the 55th General Hospital, has been built at this 
Camp and is a training project, practically bomb proof. These underground 
hospitals are being built so that the soldier, both medical and from other branches, 
will know exactly what to expect as a casualty overseas, or as a medical attendant. 
The 55th General Hospital has been excavated from earth and sandstone, the 
interior is finished with board floors, side walls and ceilings are covered with insula- 
tion, and electricity and plumbing are provided. There are three wards connected 
by underground passages; they are 7 to 9 feet high, 30 feet long and 15 feet wide. 
They are connected to the outside by three tunnels. Roofs of the wards are pro- 
tected by three feet of dirt rock. The hospital is completely equipped with the 
latest resuscitation equipment, blood plasma banks and x-ray. It has its own 


electric generator. 


Captain Joel J. White, F.A.C.P., has assumed duties as Medical Officer of the 
Norfolk Navy Yard. He served fourteen months in the South Pacific as med- 
ical officer in charge of a Base Hospital. He established a branch hospital at 
Guadalcanal and spent three months there in 1942. He has been in the United 
States Navy for twenty-six years. He received the Presidential Unit Citation with 
a star, indicating engagements, for his task force in the South Pacific, the Victory 
Medal, the South Pacific Campaign Ribbon with star, and the Haitian Legion of 
Merit and Honor Medal. 


Commander Gordon B. Tayloe, F.A.C.P., formerly Chief of Medicine at the 
U. S. Naval Hospital, Philadelphia, has left the United States to become head of a 
hospital unit overseas. Commander Tayloe has had service at sea and in hospitals 
in the port cities of Washington, Portsmouth, Brooklyn, Philadelphia, Long Beach, 
and Guam. He was in Guam at the time of the Japanese attack and escaped just 


in time to avoid capture. 


A U.S. Merchant Marine Liberty Ship launched at Baltimore December 20 
has been named the Sir Frederick Banting in honor of Sir Frederick Banting, F.A.C.P.. 
Toronto, who lost his life in an airplane crash in 1941. He was internationally 
known for his medical research, especially in diabetes. The naming of this ship in 
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his honor was “an expression of gratitude and appreciation to Banting, as well as a 
tribute to Canada, his native land.”’ Lady Beatrice, his widow, christened the ship 
and the speech of dedication was made by Dr. J. R. Williams, F.A.C.P., Rochester, 
N. Y. 

Dr. Lester A. Crowell, Jr., F.A.C.P., Lincolnton, N. C., has been elected Presi- 
dent of the Board of Medical Examiners of that State. 


Under the auspices of the Committee on Industrial Hygiene of the Illinois 
State Medical Society and the Chicago Medical Society, a postgraduate course in 
industrial medicine and hygiene is being given at the University of Illinois College 
of Medicine, January 4-March 28. Among the lecturers are: 


Dr. Robert W. Keeton, F.A.C.P., Chicago—‘* Medical Problems in Industry”’; 

Dr. Louis Schwartz, F.A.C.P., Bethesda, Md.—‘ Industrial Dermatoses”’; 

Dr. George E. Wakerlin, F.A.C.P., Chicago—* Industrial Medical Aspects of 
Fatigue, Noise, Humidity, Temperature Extremes and Abnormal Pres- 
sures’’; 

Dr. Harold A. Vonachen, F.A.C.P., Peoria, Ill.—‘*Other Industrial Medical 
and Surgical Considerations.” 


Major Joseph H. Shaffer, F.A.C.P., formerly of Detroit, is the Chief of Medical 
Service at the new Ream General Hospital, formerly the Breakers Hotel, Palm 
Beach, Fla. The location of this hospital is excellent for convalescent rehabilitation. 
It is located directly on the ocean, has an outdoor salt water swimming pool and 
beach areas for games and exercise. 


Dr. Reginald Fitz, F.A.C.P., Boston, was awarded the honorary degree of 
Doctor of Science by Western Reserve University recently. 


Colonel Charles K. Berle. F.A.C.P., of the U. S. Army, delivered the commence- 
ment address at the University of Oregon Medical School commencement on Decem- 
ber 1943. 


Dr. Cecil J. Watson, F.A.C.P., Minneapolis, Dr. Willis M. Fowler, F.A.C.P., 
lowa City, Iowa, and Dr. Carl V. Moore, Jr., F.A.C.P., St. Louis, have been elected 
President, Vice President, and Secretary-Treasurer, respectively, of the Central 
Society for Clinical Research. 


Dr. Pascal F. Lucchesi (Associate) of Philadelphia is stationed in Montevideo, 
Uruguay, as chief of a field party to collaborate with the National Health Department 
of Uruguay in carrying out a health and sanitation program in that country, in 
accordance with negotiations made by the U. S. Department of State and the 
Republic of Uruguay. 


A national institute for hospital administrators was held in Mexico City, 
January 16-29, under the auspices of the Pan-American Sanitary Bureau and the 
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Inter-American Association of Hospitals. Dr. Salvador Zubiran, F.A.C.P., Mexico 
City, was Director of the Institute. 


Dr. Thomas F. Sellers, F.A.C.P., Atlanta, Ga., as Special Consultant of the 
Department of Inter-American Affairs, is in Bogota, Colombia, to study the present 
organization of the National Institute of Hygiene in that country and to make a 
report thereon to the Colombian government. 


The Seaboard Medical Association held its 48th Annual Session at Richmond, 
Va., recently under the Presidency of Dr. Charles L. Harrell, F.A.C.P., Norfolk. 


Dr. Walter E. Vest, F.A.C.P., Huntington, has been reélected for the fourth 
time as President of the West Virginia Public Health Council. 


Dr. Herman M. Baker, F.A.C.P., Evansville, was recently elected President of 
the Indiana State Board of Health. 


Dr. Charles F. Craig, F.A.C.P., San Antonio, Tex., was recently awarded the 
Theobald Smith Gold Medal of the George Washington University School of Medicine. 


Dr. Frank H. Krusen, F.A.C.P., Rochester, Minn., has been elected Director- 
Secretary of the Baruch Committee on Physical Medicine. The Committee will 
survey the field of physical medicine to determine its potentialities and, possibly, 
to establish a school of physical therapy. 


Dr. Josephine C. Lawney, F.A.C.P., for many years Dean and Professor of 
Medicine of the Woman's Christian Medical College, Shanghai, China, and Dr. 
William W. Cadbury, F.A.C.P., Professor of Internal Medicine at the Sun Yat Sen 
Medical College of Lingnan University, Canton, China, after confinement in a 
Japanese Internment Camp were among those exchanged and returned to this 
country during December on the SS. Gripsholm. 


OCD ANp AMERICAN HospitaL ASSOCIATION LAUNCH PLAN TO RECRUIT MEN 
FOR VOLUNTEER HospPITAL SERVICE 


To assist in relieving the nationwide shortage of manpower in hospitals, the 
U. S. Office of Civilian Defense and the American Hospital Association are jointly 
sponsoring a plan to recruit men volunteers to perform many of the less skilled 
tasks. In a joint statement the two agencies point out that business men, laborers, 
and white color workers are already assisting in the care of patients and property, 
as well as in maintenance work and operation, in hospitals in several communities. 

Local defense councils stand ready to assist hospital administrators in publicizing 
the needs of their hospitals and in recruiting volunteers. The statement, which is 
addressed to hospitals, announces that the Civilian Defense Volunteer Offices will 
canvass the sources of supply, appeal to the public through press and radio, and 
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provide speakers to. recruit volunteers through men’s organizations. Health and 
medical committees of the War Services Board of the local defense council, on 
which hospitals are represented. may ascertain the extent of the manpower problem. 

It is recommended that hospitals determine what tasks men volunteers can take 
over, determine how to arrange schedules so that the men can be used, and make 
arrangements within the hospital for selection, training, organization, and super- 
vision. There should be a director of volunteers, who would be responsible for 
selecting and scheduling the volunteers. In addition to specific training, special 
attention should be given to orientation in the traditions, ethics; policies, procedures, 
and physical layout of the hospital, the statement advises. 

A special announcement recently sent to defense councils pointed out that each 
hospital will wish to work out the details of training to conform to its own organiza- 
tion and procedures. 


Major General James Carre Magee, Medical Corps, United States Army, 
retired, has been named executive officer of the information service of the division 
of medical sciences of the National Research Council, Professor Ross G. Harrison, 
chairman of the Council, announced here today. He will assume office as of Decem- 
ber 1. Gen. Magee will devote full time to the organization of a central office in 
the National Research Council which will collect medical reports and records, widely 
dealing with military medical practice, civilian practice as affected by the war, 
medical education and research and the distribution of diseases. This material, 
so far as military necessities permit, will be made available by publications, sum- 
maries and notes. 


Forerunner of others to come, a ten-car hospital train for the United States 
Army Medical Corps has just been completed and is now in use for training purposes 
in Southern California before going to a combat area overseas. 

The ten-car, all-steel train was built at a cost of $135,000 by the Pullman 
Standard Company, and is illuminated throughout with fluorescent lamps in a 
variety of fixtures all specially designed and engineered by Sylvania Electric Products 
Inc., under special dispensation of the War Production Board. 

Staffed by five medical officers, seven nurses and 33 enlisted men, the train is 
the last word in modern equipment and design for the transport of casualties. 
Narrower and shorter than standard-sized American railroad cars, the cars of the 
hospital train were especially constructed to roll on the sharp curves, and steep 
inclines of foreign tracks. Four cars are for personnel, 220-volt generators and 
steam boilers for heating and ventilating, kitchen-dining and pharmaceutical 
facilities. 

Six of the cars are ward cars, each providing berths for sixteen bed patients, 
or more ‘‘sit-up” patients with the double-decker berths folded down. In the 
center of each ward car is an emergency operating area, a cleared space free of berths. 
Stretchers may be carried into the train through double-size doors in the center of 
the car, placed on portable standards, and used as an operating table without 
transfer of the casualty. 

At these points, as throughout the train, four-foot fluorescent lamps, set in 
recessed ceiling reflectors, furnish the illumination. Army specifications called for 
fluorescents for their advantages: they are cool, glareless and eliminate undesirable 
shadows. For the greater convenience of surgeons at work over a patient, and 
for the greater comfort of patients when the train is in hot climates, the Sylvania 
installation has been highly commended by medical men and the general public. 
The train made a series of stops for public inspection enroute across the country 
from Boston. 
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Although Medical Corps officers aboard the train said there was no official 
information on additional trains to be built, it has been rumored that an order for 
many more hospital trains is nearly ready for official announcement. 


SPECIAL NOTICES 


The Department of Otolaryngology of the University of Illinois College of 
Medicine announces its spring refresher course, to be held at the College in Chicago, 
March 20 to 25, incl., 1944. The course will be largely didactic, but some clinical 
demonstrations have been included. It is intended primarily for specialists who, 
under existing conditions, are able to devote only a brief period to postgraduate 
review study. The fee is $50.00. Registration will be limited. In letter requesting 
application, state school and year of graduation; also give details concerning specialty 
training and experience. Address Department of Otolaryngology, University of 
Illinois College of Medicine, 1853 West Polk Street, Chicago, Illinois. 


Urology Award. The American Urological Association offers an annual award 
‘not to exceed $500" for an essay (or essays) on the result of some specific clinical 
or laboratory research in Urology. The amount of the prize is based on the merits 
of the work presented, and if the Committee on Scientific Research deem none of 
the offerings worthy, no award will be made. Competitors shall be limited to 
residents in urology in recognized hospitals and to urologists who have been in such 
specific practice for not more than five years. All interested should write the 
Secretary, for full particulars. 


The selected essay (or essays) will appear on the program of the forthcoming 
meeting of the American Urological Association, June 19—June 22, 1944, Hotel 
Jefferson, St. Louis, Missouri. 

Essays must be in the hands of the Secretary, Dr. Thomas D. Moore, 89 


Madison Avenue, Memphis, Tennessee, on or before March 15, 1944. 
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OBITUARIES 
DR. IRVING W. GREENE 


Dr. Irving W. Greene of Owosso, Michigan, a Fellow of the American 
College of Physicians since 1928, passed away June 28, 1943. 
Born in St. Clair County, Michigan, he earned both his A.B. and M.D. 


of degrees from the University of his native state, the former in 1910, and the 
a latter in 1913. Following his graduation in medicine he did postgraduate 
ho, work at Harvard Medical School, and served for some time as instructor in 
ate Internal Medicine and chief of the Medical Out-Patient Department at the 
ing | University of Michigan. 
. Always interested in organized medicine, he was a member of Shiawassee 
7 County Medical Society, Michigan State Medical Society and the American 
Medical Association. In these organizations he had worked tirelessly for the 
better things in medicine, and had held many positions of trust. Among 
ard | these honored positions were: President of Shiawassee County Medical So- 
ical § ciety, Member of House of Delegates of the Michigan State Medical Society 
rits J for many years, Councilor from his district, and member of the Executive 
: s Committee of the Michigan State Medical Society Council. 
ial Dr. Greene was an earnest, conscientious physician admired and respected 
the — by his colleagues. It is with deep regret that we mark his passing at a com- 
paratively early age, and at a time when men of his caliber are so sorely 
al needed in our profession. 
P. L. Lepwince, M.D., F.A.C.P., 
899 Acting Governor for Michigan 


DR. JESSE GODFREY MORITZ BULLOWA 


Dr. Jesse Godfrey Moritz Bullowa, F.A.C.P., died on November 9, 
1943, at the age of sixty-four. He graduated from Columbia University 
College of Physicians and Surgeons, New York, 1903; clinical professor 
of medicine at the New York University College of Medicine; at one time 
adjunct professor of clinical medicine at the New York Polyclinic Medical 
School and Hospital; specialist certified by the American Board of Internal 
Medicine and a member of the founders group; Fellow of the American 
College of Physicians, New York Academy of Medicine, American Asso- 
ciation for the Advancement of Science and the New York Academy of 
Sciences ; member of the New York Pathological Society, Society for Ex- 
perimental Biology and Medicine, American Association for the Study of 
Internal Secretions, National Tuberculosis Association, American Associa- 
tion of Immunologists and the American Trudeau Society; consulting phy- 
sician to the New York Infirmary for Women and Children and the Norwalk 
(Conn.) General Hospital; consulting serologist to the Long Beach (N. Y.) 
Hospital ; visiting physician, Harlem and Willard Parker hospitals ; trustee of 
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the Littauer Foundation; translator of Bechhold’s “Colloids in Biology and 
Medicine,” 1919; author of the “Management of the Pneumonias, for 
Physicians and Medical Students,” 1937, and the Beaumont [Foundation 
lecture for 1939 “Specific Therapy of the Pneumonias.” 
Asa L. Lincotn, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. FRANK BEATTIE MORRISSEY 


Dr. Frank Beattie Morrissey, F.A.C.P., of St. Paul, was born in Bloom- 
ington Township, Grant County, Wisconsin, on September 5, 1891. He 
died at the Veterans Hospital, Minneapolis, June 16, 1943. 

His early training was received in the country schools in the township 
where he was born. After graduating from high school, he taught school 
for one and one-half years at Hazelton, Wisconsin. He then spent two 
years at Beloit College, Beloit, Wisconsin, after which he entered the Medi- 
cal School of the University of Minnesota, graduating with the degrees of 
B.S., B.M., and M.D. in 1918. He interned at St. Luke’s Hospital at St. 
Paul. He then became associated with the late Dr. Charles Lyman Greene, 
F.A.C.P., and two years later, he became the office associate of Dr. F. J. 
Plondke, the latter association continuing until the beginning of Dr. Morris- 
sey’s illness in 1932. 

During World War I, Dr. Morrissey served as Lieutenant in the Medical 
Corps of the United States Army, and after the war, he was promoted to 
Major, serving in the Minnesota National Guard for many years. He was 
a member of the Ramsey County Medical Society, Minnesota State Medical 
Society, American Medical Association and had been a Fellow of the Ameri- 
can College of Physicians since 1933. He was a former member of the staff 
of the Veterans Administration Facility at Minneapolis, and an assistant in 
internal medicine at St. John’s Hospital. 

In 1932 Dr. Morrissey contracted sleeping sickness which caused him to 
be hospitalized for more than a year. He slowly recovered, but never to a 
point where he was able to resume practice. With the hope of returning to 
work, he spent much of the time during his convalescence at the University 
of Minnesota, further preparing himself in his chosen field, internal medi- 
cine. In 1940 he developed cirrhosis of the liver, from which he died on the 
date mentioned. 

Dr. Morrissey was a successful practitioner. He enjoyed a large practice 
and was adored by his patients. He had many friends and he deserved a 
much longer life. 

J. PLonpxe, M.D. 
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